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GLOSSARY OF TECHNICAL TERMS

L3

This glossary defines terms used in this Record of Degision {ROD). The definilions apply specifically to
this ROD and may have olher mearngs when used in diflerent circumstances.

Administrative Record File: A file that contains all information used by the lead agency lo make ils
decigion in selecting a responge under CERCLA, This file 1s to be available for public review, and a copy
is to be established at or near Lhe site, usually 3t one of the Information Reposilenies. Also, a duplicate is

tiled in a central Incation such as a regional or state office.

Applicable or Relevant and Appropriate Requirements {ARARs): Federal environmental and state
environmental and facility siting rules, reguiations, statules, and crileria that must be met by the Selected
Remedy under Superfund.

Carcinogen: A substance that may cause cancer.

Chemical of concarn {COCY: A regulated chemical lhat is present al a concentralion desemed 10 pose
an unaccaptable risk to human health or the environment, taking inte account the acceptable level of risk
land use definitions {i.e.. currant and reasonable potantial future), and exposure scenaria {i.e., completed
pathways).

Chemicat of potential concern {(COPC): A chemical identified as a polerdial concern to human heaalth
of the environment through a screening-level assessment because ils conceniration exceeds regulalary

criteria.

Comment period: A time during which the public can review ang comment on various documents andg
actipns taken either by the Navy, EPA, or CTDEP. For exampie, a cornmenl period is provided whean
EPA proposes to add sites to the National Priorities List. A minimum 30-day comment period is held to
allow community members o review the Administrative Racord file and review and comment on the
Proposed Plan.

Community relations: The Navy and NSB-MLON preoaram to inform and involve the public in the

Superfund process and o respond o community concerns.

Comprehensive Environmental Response, Compensation, and Liability Act [CERCLA), 42 U.S.C.
9601 et seq.. A federat law passed in 1980 and modified in 1986 by Ihe Superfund Amendments and
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Reauthorization Act [SARAYL Public Law 39-499. The act created a special tax Ihat goes into a rust fund

o investigate and clean up abandoned or uncontrolled hazardous wasle sités.

Contaminationh:  Any physical, biclogical, or radiclopical substance or matter that, at a certain

concentralion, could have an adverse effect an human heaith and Lhe environment,

Data Gap Investigation (DGI}: A follow-up investigation performed to address data gaps identified in the

results of the previous investigation,

Feasibility Study {FS): A report that presenls the development, analysis, and comparison of remedial

alternatives,

Five-Year Review: Review of any remedial action that resulls in any hazardous substances, pollutants,
or contaminants remaining at tha site. The review is conducled no less ofien than each S years after the
iniliation of the remedial action,

Groundwater: Waler found beneath the earth's surface. Groundwaler may tranzsport subsiances thal
have percolated downward from the ground surface as it flows flowards its point of discharge.

Hazard index {Hl): Sum of the HQs for all chemicals and all routes of exposure,

Hazard guotient {HQ): The ratia of the daily intake of a chemical from en-site exposure divided by the
reference dose (RfD) for that chemizal. The RID represents the daily intake of a chemical that is not
expectad o cause adverse health effects.

Incremental cancer risk (ICR): The incremental increase in the probability of developing cancer during
one’s lifelime from exposure to carcinogenic chemicals in addition 1o the background probability of
developing cancer. The EPA ICR goal is between 1xi0™ {1 in a million} and 1x10™ (1 in ten thousand}
chance of cancer. Cancer risk less than or within (he risk goal is considered an acceptahle risk level by
lhe EPA. The CTDEP ICR Guideline is 1x10™ {1 in a hundred thousand} and applies to cumulative risk
posed by multiple contaminants. The slate’s acceplable carcinogenic rsk for individual pollutants is

1%x10™® {1 in a million).

Information Repository: A file containing informalion, technical reparts, and reference documents
regarding a Superfund sita that is made available 1o the public,
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Installation Restoration (IR) Program: The purpose of Lhe program is to identify, investigate, assess,
tharacterize, and clean up or conlrol releases of hazardous substances, and o reduce the risk to human
heallh and the environmenl from past waste disposal operalions and hgzardous material spills at Nawvy

activities in 3 cost-effective manner.

Institutional controls: Institutional Controls are a subsel of iand use conlrels and are primarily |egal
mechanisms {non-enginegnng) impoesed to ensure the continued effectiveness of land use restrictions
imposed as part of a remedial decision. Legal mechanisms include resinctive covenants, negative
easaments, equitable servitudes, and deed nolifications.  Administrative mechanisms includs notices,
adopted local land use plans and ordinances, consliuction permitling, or other existing land use

management systems that may be used to ensure compliance wilh wee restrictions.

JP-10: A popular missile tuel which is a single-component hydrecarbon (CqgH4g). rather than a mixiure of

many hydrocarbons. JP-10 fuel is a storabte liquid.

Land usae controis {LUCs): Any typa of physical, legal, or administrative mechanizm that restricts Ihe
use of, or limits access to, real propeérty including waler resources to prevent or reduce risks to human
health and the envirenment. Physical mechanisms encompass a variely of engineered remedies 10
contain or reduce contamination andfor physical barriers o fimit access ta property, such as fences or
signs. The legal mechanisms usad far LUCs are generally the same as those used for inslitutional

controls.

Monitoring: Pericdic or continuous surveillance or testing 1o determing the level of compliance with
statulory requirements and/or polivlant levels in various media or In humans, plants, and animais.

MNational Qil and Hazardous Substances Pellution Contingency Plan [NCP), 40 CFR Part 300:
Federzl regulations that provide the organizalional siructure and procedures for preparing for and
responding to discharges of oil and release of hazardous subslances, pollutants, or contaminanls.

National Priorities List {NPL): The EPA’s lisl of the most serious uncontrolled or abandoned hazardous
wasle sites identified for possible long-term remedial response. The list is based on the score a3 site
receives in the Hazard Ranking System. EPA is required to update the NPL at least once a year.

Matural degradatiaon: MNatural degradation processes include a variely of physical, chemical, or

binlekgical processes that, under favorable conditions, act withaut human intervention ta reduce the mass,
toxicity, mohility, walume, or concentration of contarminants in sof and groundwater. These in-situ
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processes include biodegragation, dispersion. dilulion, sorption, velalilization, and chemical or biological

stzbifizalion, fransformation, or destruction of centaminants.

Operable Unit (OU): Operable units are sife management iools that define discrete sleps lowards
comprehensive actions as part of a Superfund site cleanup. They can be based on geclogical partions of
a site, specific site problams, intial phases of action, or any set of actions performed over time or
cancurrently at gifferent parts of the site,

Organic compaunds: Maturally ococurring or man-made chemicals containing carbon. Volatile organics
can evaporale more guickly than semivolalile organics. Some organic compounds may cause Cancer,
however, their sirenglh as cancer-causing agents can vary widely. Olher organics may nol cause cancer

but may be toxic. The concentrations that can cause harmiful effects can alsa vary widely.

Otta Fuel II: Otto Fuet Il is a distinct-smelling, reddish-erange, aily liquid that the Navy uses as a fuel for
torpedoes and other weapon systemns, |t is a mixture of three synthetic substances: propylene glycol
dinitrate {the major component}, 2-nitrodiphenylamine, and cibulyl sebacate and produces hydrogen
cyaride when burned. Propylene glycol dinitrate, a colorless liguid with an unpteasant odor, is explosive.
2-Nitrodiphenylamine is an orange solid used to control the sxplosion of prepylene glycol dinilrate.
Dhibutyl sebacate 5 a clear liquid used for making plastics, many of which are used for food packaging. it
is also used te enhance flavor in some foods such as ice cream, candy, baked goods, and nonalcoholic

drinks, and is found in some shaving creams.

Polynuclear aromatic hydrocarbons (PAHs):  High molecular weight, relatively immchile, and
moderately toxic solid organic chemicals featuring mulliple benzenic (aromatic) rings in their chermical
farmula. Typical examples of PAHs are naphthalene and phenanthrene.

Proposed Plan: A public participation requirement of SARA in which the [sad agency summarizes for
the public the preferred cleanup sirategy and the rationale for preférence and reviews the alternatives
presented in the detailed analysis of the S, The Proposed Plan may be prepared either as a fact sheet
or a3 a separate document.  |n either case, it must actively solicil public réview and comment on all

alternatives under consideration.
Record of Decision [ROD): An official documeni Ihat describes the selected Superfund remedy for a

site. The ROD documents the remedy seleciion process and iz [ssued by the Navy and EPA foliowing

the public comment period,
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Remedial Investigation {(RIl}: A report that describes ihe site, documents the nature and extent of

cantaminants detected at the site, and presents the results of the risk assessment.

Remedial action: The aclual constrection of implermentation phase that follows the remedial design for

the selacted cleanup alternative at a site on tha NPL,

Respeonse action: As defined by CERCLA Seclion 101{25}, response aclions inciude removal or

remedial aclions, including enforcement activities.

Responsiveness Summary: A summary of writen and cral comments received during the public

comment perind, together with the Navy's and EPA's responses to these comments.

Risk assessment: Ewvalealion and estimation of the current and future potential for adverse human

haaith or environmental effects from exposure to contaminants.

Sita Uze Restriclions document: SOPA [(ADMINY New Londen instruction 5020180, Installation
Restoration Site Use Restrictions at Maval Submarine Base MNew London defines MNavy pelicy and
procedures regarding disturbance of contaminated scilfsediment and/or exraction of contaminated
groandwater. The locations of impacted media are also identified in figures provided in the Instruction.

Source: Arcafs) of a site where contamination originates.

Superfund: The trust fund established by CERCLA lhat can be drawn an to plan and conduct cleanups
of past hazardous waste disposal sites and current releases or threals of refeases of non-petroleym
products, Superfund is ofien divided into remaval, remedial, and enforcement components.

Superfund Amendmants and Reawthorization Act [SARA): The public law shacted bn Cotober 17,
1988, o reéauthorize the funding provisions and amend the authorilies and requirements of CERCLA and
asseciated laws. Section 120 of SARA requires that all federal faciiities be subject to and comply with
this act int the same rmanner and to lhe same extent as any non-government entity,

TH Dimar: Tetrahydromethylcyclopentadiene, also called RU-4, is a fuel developed for ram-jet missiles.

i has been used for the Navy Sea Launched Cruise Missite. |t can be used alons or biended with other
fuels {e.q.. a componant of JP-3 jet fusl).

020806/ XV CTa 431






SEPTEMBER 2008

1.0 DECLARATION

1.1 SITE NAME AND LOCATION

This Final Record of Decision {ROD) includes the groundwater at the following sites:

+  Site 2A - Area A Landfill

= Sile 2B - Area A Wetland

= Site 3 - Area A Downstream Waltercourses and Overbank Disposal Area (OBDA)
= Site T - Torpedo Shops

= Site 3-Waste OT-5

«  Site 14 - Overbank Disposal Area Mortheast (OBDANE}

= Site 15 - Spent Acid Storage and Disposal Area

*  Site 18 - Solvent Sterage Area, Building 33

*  Site 20 - Arsa AWeapans Center

» Site 23 - Tank Farm

Thess sites comprise the Basewide Groundwater Operable Unit (OU) 8.
Maval Submarine Base — New London (NSB-NLON)

Grotan, Conneclicut

CERGLIS 10D No. CTOA30806515

1.2 STATEMENT OF BASIS AND PURPOSE

Thiz Final ROD for ©UD presents the Selected Remedies for the groundwaler at Siles 24, 28, 3. 7. 9, 14,
15, 18, 20, and 23 at NSB-NMLON, Groton, Conneclicut, Sites 24, 2B, 3, 7, 14, and 20 are located in the
northemn portion of NSB-NLON in close proximily to each other, and the groundwaler benealh these sites
is hydraulically connected, Siles 9, 35, 18, and 23 are located in the southern portion of NSB-NLON in
close proximity to each other, and the groundwater beneath these sites is hydraulically connected.
Groundwalter at Sites 2, 15, 18, and 23 is also included in OUS. The Selected Remedies were chosen in
accordance wilh the Comprehensive Environmental Response, Compensation, and Liability Act
{CERCLA), 42 Uniled States Code (U.3.C.} 9601 el seq., as amended by the Superfund Amendmenis
and Reauthorization Act {SARA), Public Law 99-489, and, to the extent practicable, the Nalional Ofl and
Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of Federal Regulalions {CGFR)

Part 300. These decisions are based cn information contained in the Administrative Record file for these

sites,
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The United States Deparlment of the Navy and the United States Environmental Protection Agency {(EPA)
Region t issue this Final ROD jaintly. The State of Conneclicul Department of Environmental Protection
(CTDEP) concurs with the Selected Remedies (see Appendix A).

1.3 ASSESSMENT QF SITE

The remedial actions {RA) selected in this Final RQD for Sites 3, 7. 9, and 23 groundwater are necessary
to protect public heaith or welfare or the environment from achual or threatenad releases of pollutants or

contaminants from these sites.

The Navy has determined that Mo Further Action {MFA} is necessary for the groundwater at Siles 14, 15,
18, and 20 to protect pubiic health or welfare or the envirobment. Groundwater at Sites 2A and 2B is
currently monitored under 2 groundwater monitoring program selected as part of the remedy for O,
Institutional controls, required under the OWUY ROD, will remain in place at Sites 2A and 2B as described

in the Ste Use Restrictions document.

1.4 CESCRIPTIONS OF SELECTED REMEDIES

A total of 12 OUs have been defined at NSB-NLON to address the 23 sites included in the NSB-NLON
Installation Restoration {IR) Program. This Fina! ROD only applies to the Basewide Groundwater OU9,
which includes groendwater at Sites 24, 28, 3, 7, 9, 14, 15, 18, 20, and 23. Before final remedies ware
chosen for Sites 2A, 2B, 9, and 23, an Interim ROD was signed 1o document selaction of interim remedies
for groundwater at the remaining OUS sites (Navy, 2004e). This ROD documents the final actions for all
of OU9.

The Selected Remedies for groundwater at Siles 3 and 7 and Sites 8 and 23 require the development
and implementation of response measures that will protect human health and the envirgnment from
contaminated groundwater at these sites. NFA s necessary for groundwaler at Sites 14, 15, 18, and 20,
Groundwater manitoring and instifutional confrols will continue at Sites 24 and 2B as part of the OLUA
remedy. The soil al Site 2 (OU1), Site 3 (OU3}, Site 3 - New Source Area (NSA), Sile 7 [OU8), Site 14
{OU8), Site 15 fOU6), Site 18 (a portion of QU11T), and the soil and sediment at Site 20 {OUT) were
addressed in separate RODs ar ather decision documenis.

1.4.1 Sites 3 and 7

The final Selected Remedy for groundwater at Siles 3 and 7 is Instiutional Condrols with Monitoring. The
Selectzd Remedy complies with reguiatory requirements and inciudes the foliowing major components:
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» Continuation of inslilutional controls that identify the location and magnitude of groundwater
contamination, restrict sxtraction and use of the groundwater, and contral vaper intrusion [Site 3 anly)
based on land use. Institutional controls were imbially implemented at Sides 3 and 7 in December
2008 in accordance with the interim ROD. These interim conlrols are incorporaled inta his Final
ROD. In lhe event of property transfer and with confirmation that contaminated groundwater remains
al the sites, an environmental land use restriction pursvant to state law will be used 1o prokibil the use

of grounchwater.

+« Continued monitoring of the degradalion and polential migration of groundwater contaminants until
concentrations decrease to levels at which unrestricted use of and unlimited exposure to groundwater
may be permitted. The monitoring pragram at Sites 3 and 7 was inttated in May 2006 in accordance
with the Interim ROD.

+  Five-year reviews until the results of the monitoring program indicate thaf remedial goals have been
reached,

1.4.2 Sites 9 and 23

The final Selected Remedy for groundwater at Sites 8§ and 22 i Institutional Centrols [SORA (ADMIN
Mew lLondon Instruction 5050.18D (Appendix B)]. The Setected Remedy complies with regulatory
requirements and involves implementation of institutional condreis that identify the localion and magnilude
of groundwaler contamination and resirict extraction and use of the groundwater. In the event of property
fransfer and with confirmation that contaminated groundwater remains at the siles, an environmental land
use restriction pursuant to state law will be used to prohibit ke use of groundwater, Five-year reviews will
be conducted until contaminant concentrations are shown to be proteclive of human heaith and the

environment,

1.4.3 Sites 2A 28 44 15 18 and 20

Groundwaler at Sites 14, 15, 18, and 20 poses no current or fulure potential threal to human health ar the
environment, therefore, NFA s the Selected Remedy and the Navy will not implemen any treaiment,

engineering controls, or institutional cantrals at these sites.
At Sites 2A and 2B, groundwater monitoring as described tn the OU1 ROD (Navy, 1%55) and institutional

contrals as described in the NSB-NLON IR Site Use Restrictions document will conlinue. Mo addilicnal

aclion is required under OU9 to address groundwater at these sites.
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1.5 STATUTORY DETERMINATIONS

The final remedies for Sites 24, 2B, 3, 7, 9, 14, 15, 18, 20, and 23 groundwater are protective of human
health and the environment, comply with federal and stale requirements that are applicable or relevant

and appropriate ko the remedial actions, and are cost effective.

The Selected Remedies for groundwater at Sites 2 and 7 and Sites 2 and 23 do not satisfy the statuiory
preference for trealment a3 a principal element of the remedy. Due to the sporadic and relatively low
concentrations of contaminants in groundwaler, the Mavy has determined that incorporating technolegies
to actively reduce the loxicity of the contaminanis an site would not be cost effective. Treatment is not
necessary for groundwater at Sites 2A and 2B based on the OU1 ROD or at Siles 14, 15, 18, and 20
because the Selected Remady is NFA.

Because the Selecied Rernedies will result in contaminants remaining on sile in excess of remedial goals,
institutional controls will be implemented to prevent exposure to conlaminated groundwater and to ensure
that the RACs are achieved. The Selected Remedies for Sites 3 and 7 and Sites 9 and 23 will result in
contaminants remaining in groundwater at the sites at concentrations that do not allow for urresiristed
use and unlimited exposure; therefore, statutory reviews will be conducted within 5 years of mnitiation of
remedial action, and every 5 years lhereafter, {o ensure that the remedies continue to profect human
health and the environment. If the remedies are determined not to be protective of human haalth and the
ervironment bacause the institutional controls have failed, the Mavy will be required to underiake

additional remedial aclion.

The selection of NFA remedies for groundwater at Siles 14, 15, 18, and 20 iz based on investigalion and
risk assessment resulis indicaling that no additiona) remedial actions are necessary lo ensure proiection
of human heaith and the enwvironment. BEecause the remedies will not result in hazardous substances,
poilutants, or contaminants remaining on site in excess of levels that allow for unlimited use ang
unrestricled exposure, five-year reviews of thase siles as part of OUS will not be requited. Five-year
reviews of Sites 2A and 2B will continue under QU1

1.6 ROD DATA CERTIFICATION CHECKLIST

The foliowing infarmation is included in the Decision Summary section of this ROD:

« (Chemicals of concemn {COCs) and their respective concentralions.

« Baseline risk represented by the COCs.
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» Cieanup levels {i.e., remedial goals} established for COCs and the basis for These levels.
=} present, how source materials constituting principal threats would be addressed.

» Cuwrend and reasonably anticipated fulure land use assumptions and curent and potendiat fulure

beneflicial uses of groundwater used in Lhe baseline risk assessments and ROD.

+ Polential land and groundwater uses that will be available at the sites as & result of the Selecied

Remedies.

» Estimated capitat, annual operation and maintenance (D&M}, and tolal present worh costs, discount

rates, and the number of years over which the remedy cost eslimates are projected.

+ Key factor(s) that led to selecting lhe remedies (ie., description of how the Selected Remedies
provide the best balance of tradeoff= wilh respect io the balancing and modifying critena, highlighting

criteria key o the decisian}.

Additicnal information can be found in the Administraiive Recaord file for Sites 2A, 2B, 3, 9, 7, 14, 15, 18,
20, angd 23.

1.7 AUTHORIZING SIGNATURES

The signatures provided on the following pages validate the selection of the final remedies for
groundwater at QU9, Sites 24, 28, 3, 9, 7, 14, 15, 18, 20 and 23 by the Mavy and EPA. CTDEF concurs
with the Selected Remedies.
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2.0 DECISION SUMMARY

This ROD describes the remedies selecled by the Navy ang EPA for OU9, Sites 2A, 2B, 3, 7, 9, 14, 15,
18, 20, and 23 groundwater to protect human heaith and he environment, The Navy is the lead agency
for CERCLA aclivities at NSB-NLON and provides the funding for the cleanup activities, EPA provides
the primary regulatory oversight and enforcement for CERCLA activities at N3B-NLOMN, and CTDEP is
also actively involved in supporling the activities as required under the Federal Facility Aareement {FFA}
{EPA, 1595),

21 - SITE NAME, LOCATION, AND BRIEF DESCRIPTION

NSB-NLON is located in southern Connecticut in the Towns of Ledyard and Groton. NSB-MLON iz
situated on the eastern bank of the Thames River, approximately 6 miles nerth of Long 1sland Sound. 1t
i3 bordered on 1he east by Connecticut Route 12, on the south by Crystal Lake Road, and on the west by
the Thames River. The norlhern border is a low rnidge that rends approximately gast-soulhward from the
Thames River to Baldwin Hill. A general facility location map is presented as Figure 2-1. The location of
aach (R Program site within NZB-MLON 5 shown on Figure 2-2.

211 Site 2A — Area A Landfill and Sita 2B — Site A Weattand

Sile 2 is Iucatjed in lhe northeastern and north-central portions of NSB-NLON and includes Site 2A, the
Area A Landfill, and Sits 26, the Area A Welland. The Area A Landfill encompasses approximately
13 acres and is & relatively flat area bordered by a steep, wooded hillside that rises Lo the south, a steep
woaded ravine to the west, and the Area A Wetland to the north. The general configuration of Site 2 and

adjacent areas is shown on Figure 2-3.

The Area A Landfill opened around 1957, Incinerated combuslible wastes were disposed at the site unlil
1963, followed by refuse and debris disposal until 1973, when landfilling operations ceased. The
thickness of landhll raterials is estimated to range from 10 o 20 feet. After closure, a congrete pad was
canslructed on a partion of the landfill. In the early 1980s, transformers and electrical swilchas stored on
the pad were reported to be leaking. Pelroleurm compounds were poured from containers at the fandfill
and flowed into the Area A Wetland. Spent sulfuric acid solution from batteries was poured into trenches
dug inio the Area A Landfill for disposal and subsequently covered with sail.

The lpcation of the Area A Wetland was undeveloped wooded land and possibly wetland until the late

19505 when dredge speils from the Thames River ware pumped 1o the Area A Wetland and contained
within an earthen dike lhat extends from the Area A Landfill i the southern side of the Area A Weapons
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Canter. The thickness of dredge spoils ranges {rom 35 feet 1o 10 feel. A small pond ig Iocated at the
southern portion of the wetland, within which 1 to 3 feet of slanding water is present during all seascens,
Phragmites is the predominant type of vegetation. It was reported thal formulated {water-soluble)
1.1.1-lrichlore-2, 2-bis{4-chlorphenyjethane {DOT)} was used in this area in the 1980s prior to the 1972

ban on DOT. The Arga A Wetland encompasses approximately 26 acres.

21.2 Site 3 — Area A Downstream Watercourses and OBDA

Site 3 is Iocated in the northern portion of NSB-NLON and includes undevéinped wooded areas featuwing
several small ponds, streams, and wetlands and recreation areas (goll course and lake for swimming).
Site 3 covers approximalely 75 acres. Site 3 receives surface water and groundwater recharge from the
Area A Landfill (Site 2A), Area A Welland (Site 28}, Site ¥, Site 14, and surrounding areas and convey
them to Ihe Thames River. Site 3 includes Morth Lake and several small ponds {Upper Pond, Lower
Pond, and QBDA Pond} and interconnected slreams {Streams 1 through 6} The major sources of
contamination to Site 3 included historical application of pesticides, abandoned disposal arsas, and the
septic system leach helds at Site 7. The general configuration of Site 3 and adjacent areas is shown on
Figure 2-4.

The primary discharge points from Site 28 1o Site 3 are through four 24-inch-diameter metal cuiver pipes
located within the dike that separates Site 28 from Sile 3. The discharge from these culverts forms a
small streamn (Stream 4] that flows westward for approximately 200 feet into Upper Fond. Upper Pond
dizcharges to Stream 2, which flows northward and then westward toward Triten Road (past the QOBDANE
site) 1o the entrance of Site 7. Al this location, it meets the drainage channel from Site 7 and forms
Stream 5. Stream 8 Nows weshward along Triton Road through the Small Arms Range, under Shark
Boulevard, and eventually discharges to the Thames River at the Defense Reulilization and Marketing
Office [DRMO) outfall. Upper Pand also has a discharge structure on the southern side. A second pond
{Lower Pond), northwest of Upper Pand, is a natural depression and is rechargad by groundwater inflow.
The outlet of the pond forms Stream 2, which enlers a storm sewer and flows to the west around North
Lake.

Groundwater discharges from Site 24 to a small pond (the OBDA Pond) Incaled at lhe base of the dike
and the OBDA. Siream 1 flows from this pond westward toward North Lake, a recreational swimming
area for Navy personnel. Under normal flow condilions, the stream enters a culvert that bypasses North
Lake and discharges 1o a stream (Stream &) below the outfali of the lake., Stream 6, which is formed by
Stream 1, Stream 2, and the autfiow of North Lake, Rows westward under Shark Boulevard and through
the golf course to the Thames River. Narth Lake is filled with potable water every year and drained at the

end of the season. Surface water levels in North Lake do not appear lo coincide wilh groundwaler levels
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in adiacent monttoring wells, indicaling lile hydraulic connection between surface water of Maorth Lake

and the shallow groundwater.

A nine-hole golf course covers a majority of the western podion of Site 3. |t was reported that
groundwater wells were used {0 provide imigation water for the golf course until the early 1080s. These
wedls were eliminated, and municipal potable water is currently used for irrigalion purposes.

Maost of Site 3 is within designated Explosive Safety Quanlity Dislance (ESQD) arcs of Site 20; therefore,
further development is not planned for this area. Mavy regulations prohibit construction of inhabited
buildings or structures within these args and, although existing buildings operale under a waiver of lhese

regulaticns, no further construction is planned.

2.1.3 Site 7 ~ Torpeds Shops

Site ¥ is located in the northern portion of NSB-MLON on the nerthern side of Triton Road. Figure 2-5
shows the general sile arrangemsnl. The sile is bardered on the sast and norlh by 60-foot-high bedrock
cliffs. Tha remainder of the site slopes o the southwest towards Site 3. An earthen berm extends along
the base of the eastern perlion of lhe exposed reck face. Four buildings (325, 430, 477, and 528) exist at
the site,

Building 325 is a torpedo overhaul faciiity. A variely of fuels, solvenis, and petroleum products have besn
used in Building 325 including Otto Fuel If [which is comprised of propylene glycol dinitrate {76 percent],
2-nitrodiphenylamine (1.5 percent), and di-n-butyl sebacate {22.5 percent) and produces hydrogen
cyanide when burned], high-oclane alcohol (180-proof grain alcohel), and TH-Dimer {jet rocket fuel).
Selvenis including mineral spirits, alcohol, and 1,1, 1-trichlorcethane and petrolsum products such as
motar cil and grease were also used in this building. A sink in one area was previously used for film
development, and another sink was used for the overhaul of alkaline balteries. This plumbing drained
intr the on-site septic system until 1883. A maintenance area has a shallow sump covered with flush-
mounted steel grating. The area surrounding this sump was previously a washdown/blowdown area for
weapons, It is not known where this sump drains, although it may drain into the south leach field. Two
underground and cne above-ground storags tanks were located on the soulhern side of Building 325 and

uszed lo store fuel il

A smalfer building altached to the eastern side of Building 225 was previously used as an assembiy shop
for torpedoss and as 3 paint shop. A closet in this building was used to slore conlainers of
1,1, 1-trichioroethane and methy! ethyl ketone (2-butanone). Drums and cyiinders were slored oulside on

the eastern side of this building. The wvessels werg labeled as containing propane, iscbutang,
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2-butanone, xyiot, methylene chloride, prope!lant, and zinc chromate. An addition o the northern side of

Building 325, completed in 1980, is also used as a torpedo maintenance shop.

Building 450 is the primary MK-4B torpedo overhaulassembly facility. Pefroleusm products including
TL-250 motor oit and hydraulic fluid have also been used in this building for forpedo maintenance.
Torpedo overhaulfassembly operations at Building 450 generate fuels, solvents, and petraleum products
as wastes, An Otto fuel and seawater mixture is drained from the lorpedoes and replenished with fresh
fuel, The Initial Assessment Stdy {IAS) Report [Envirodyne Engineers, Inc. {Envirodyne}, 1983
indicated that Building 450 generates approximatsly 3,000 gallons of Ota fuel wastewater per mondlh.
This building was constructed with a waste coliection system that collected wasle products from Aoor
drains and discharged them to an underground waste tankfsump with a capacity of approximately
1,500 gallons. The waste tank was pumped pericdically and the contenis were disposed off site. Otto
fuel product was previpusly stored in 3 4,000-gaflon underground tank south of Builiding 450, The
hazardous waste sump was decommissioned in 1987, |t was replaced with three 1,000-gallon
ahave-ground tanks located south of the building. The flaor drains were sealed and replaced with a new
systemn for pumping waste products to the new lanks. A 4,000-gallon above-ground GHo fuel storage

tank replaced the previous tank and is located south of the building.

Buikding 477, approximateiy 63 feet east of Building 450, was formerly used to store drums of Oto fusel.
Solvents including 1.1,1-trichloroethane, trichloroethene {TCE), toiuene, mineral spirits, alcehol, and buik

Frecn have been used at this Facility.

214 Site 9 — Waste OT-5

Site 9 incleded OT-5, & former underground concrete silorage tank, located within Site 23 {see Section
2.1.8 and Figure 2-8). The soif at Site 9 was investigated and remediated and a corrective aclion was
completed under the CTDEP RCRA UST Frogram; therefore, no decision documents were required or
prepared for Site 9 sail. The tank was consiructed in the 19405 and was used 1o slore fued oil. The tank
had a capacity of approximately 750,000 gallons. In the lale 1970s, lhe tank was converted to a storage
tank for bhilge water and other waste solutions. Use of OT-5 was discontinued in 1983, and all tank
conlents ware removed. A residual sludge layer of approximalely 2 {o 3 inches was left in the tank during
purging.  This sludge contained polychlorinated biphenyls {(PCBs) at concentrations exceeding
500 mafkg. After OT-5 was emplied, groundwaler infiitrated through cracks in the concrete surface and
partially refifled the tank. Residual materials were remowed in 1904, After the contants of OT-5 were
removed, (he tank was cleaned and the top of the tank was crushed. The tank was closed in place by
filing it with inert material. Because Site 9 is located wilhin the site boundaries of Site 23, Site &

groundwater was evaluated and is being addressed with Site 23 groundwater.
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2.1.5 Site 14 — OBDANE

Site 14 is located between Sites 7 and 20 in a wooded area on the edge of a ravine just north of Strearmn 3
in Site 3 {see Figure 2-4}. Miscellanecus wastes were dumped at the site in the pasl. Historical reports
state lhat the vegetation at the site indicated that ne durnping had occurmed within 10 years prior la 1982
Inspection of the site verified the presence of several empty fiber drums. No visual soil staining or
stressed vegelation was observed, The site was circular and approximately 80 feet in diameter. A dirt
road provides limited access to the site. A nearly verdical 20-foct-high bedrock face is located at the
castern edge of the site. The rest of the site slopes ko the southwest,

246 Site 15 — Spent Acid Storage and Disposal Area

Site 15 is located in the southern portion of NSB-NLON and was used before and after World War |} for
the lemporary storage of waste hattery acid in a rubber-lined underground tank located between the
southern sides of Buildings 409 and 410, The site location and histarical and recent sampling locations

are shown on Figure 2-7. The site's location relative to olher IR Frogram sites is depicted on Figure 2-2.

217 Sita 18 — Sclvent Starage Area, Building 33

Site 18 consists of Building 33, the Solvent Slaorage Area, The building was used for the storage of gas
cylinders and 55-gallon drums of solvents. The location of Building 33 is shown on Figure 2-2 and Figure
2-8.

2.1.8 Site 20 - Area A Weapons Center

Site 20 conaists of Building 524 and the weapons storage bunkers. The storage bunker area is divided
into two portions (north and south areas) that were constructed at different times and are of different

design. The site is located at the eastern end of Triton Road, adjaceni lo the northern side of the Site 2B.

The general configuration of Sile 20 is shown on Figure 2-3.

Site 20 is located near the top of a local topographic and bedrack high. Building 524 was constructed n
1950 and 1997, Partions of the site were blasted ta remove bedrock 1o accommaodate canstruction of the
building. The weapons storage bunkers are located southeast and downhill of Building 524 and are
adjacent to and at a shightly higher efevation than the Area A Wetland.

Building 524 is used for administration, minor torpedo assembly, and storage of simulator lorpedoes. No

weapons production 1akes place in this building. Small quantities of chemicals and chemical waste
generated by activities in this building are slored in 1- to 5-gallon containers in seven metal storage
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cabinets located on a paved area south of the building. The chemicals include ¢leaning and hbricaling
compounds, paints, and adhesives. Many of these materiais are classified as corrosive ar flammabie.

Liguid fuels present in the weapons storage bunkers include Olto fuel, JP-10, and TH Dimer (jet rocket
fuel). The group of southern area bunkers was reconstrucied in the Jast 15 years. A major part of the

reconslruclion involved removal of structurally unsuitable sail from the sile.

21.9 Sita 23 - Tank Farm

Silg 23, Tank Farm, is located in the southern porlion of NSB-NLON and includes nine former USTs thal
were demolished and closed in place, & 30,000-gallon, double-walled UST {OT-10), a 10,000-gallon
waste oil tank, a fuel oil loading area, a tanker truck dumping pad and trough, associated UST piping
systems, baseballfsoftball fields, buildings thal housed the former air sparging/sail vapor extraction
{ASISVE) facility for the MNawval Exchange (NEX) service station, two 153,000-galion dieset above-ground
storage tank {ASTs), and other buildings, The ganeral configuration of Site 23 is shown on Figure 2-6.

Each of the ning LISTs had a holding capacity of 750,000 gallons. Mo. 6 fuel oil was stored in lanks OT-1
throwgh OT-3 from the date of construction until they wera removed from service in the summer of 1951,
Tanks OT-7 through OT-% were decommissicned in the summer of 1880 and were used exclusively for
storage of diesel during all 48 years of service. A reduced demand for diesel fuel at NSB-NLON in the
migd-1970s led to the decommissioning and demaolilion of tank OT-8. The reduced demand for digsel also
led to lhe modification of tarnk OT-5 for waste oil storags purposes. Tank O7-4 was used to store tank
bottom wastes from OF-1. Tank OT-5 was used as part of an cil'waler separalor system (see Site 9
discussion below). Tanks OT-4 and OT-5 wera reportedly decommissioned after installation of a new
30,000-gallon waste ol underground tank (OT-10) in 1990, Tanks OT-1 through OT-9 have been
demolished and closed in place. A number of petroleum releases were documented by the Navy in the
vicinity of the Tank Farm, and evidence of releases of petroleum products from these tanks, their

associated piping, and possibly from other nearby sources was detected during previous investigations.

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.21 Sita History

2.2.1.1 Site 2

Site 2A

A Phase | Remedial Investigation (R!) {Atlantic, 1992), Focused Feasibility Study (FS) (FFS) (Atlantic,

1595b) and Phase Il R[ {B&RE, 1897} were conducted for the Site 24, Area A Landfill. The Phase tf RI
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concluded that shallow groundwater contamination existed at the site, that the landfill scil may pose a
threat to human receplors due to concentrations of PCBs, and that chemicals in soil could adversely
impact ecological receptors, To address Site 24 soll (OU1), an RA thal involved the constructian of a
13-acre low-permeability cover system over the |andfill area was performad in 1897, The groundwaler at
lhe Area A Landfifl is currently being monitored as part of the 21U compliance momloring program.
Groundwater at the site was also invesligated as part of the BGOUR! (TINLUS, 2002a), which
recommendad that Ihe monitoring program be continued to gather data lo evalugie long-termn frends in
contaminant concenirations and the decision to proceed to an FS should be made after sufficient data
have been collected and evaluated. bLand vse conlrols (LUCs) have been implemented al the landfill to
meet the requirements in the soil ROD. A majority of the Area A Landfil iz paved and is currently used for

storage of equipment and vehicles.

The initial Groundwater Monitoring Flan {GMP) (THNUS, 1999} for Site 2 called for monitoring
groundwater and surface water for semivolatile organic compeounds {SVYOCs), volatile organic compounds
(WOCs), polynuclear aromatic hydrocarbons (PAHs), metals, pesticidesfPCBs, and wvarious field
parametars. After 4 years of monitoring, the monitoring program was revised to discontinue monitoring

for WOCs, peslicides, and PCBs because no exceedances of these compounds were detected in 4 years.

Site 2 has now been monitored for 8 yaars. The most recent results available, those from Year 7 {2006},
determined that Ihe anly contaminant detected in groundwater in excess of criteria s copper, and this was
in a reference well, not a downgradient well. Overall, the results of & years of monitoring indicate lhat the
cap system is working properly and (hat significant contaminant migratisn from the site to surrounding

areas is not OCcuming.

Site 2B

The Phase | and || Rls {1992 and 1997, respeclively} and the BGOURI (2002} included invastigations of
the Site 2B, Area A Welland. Area A Welland sediment was identified ag OU12 and is still baing
investigated under CERCLA,

A phased RI was conducled to determine the nature ang extent of contamination at the Area A Wetland.
The Phase ! Rl field conducted from 1890 to 1992 [Atlantic, 1992} concluded that risks associated with
several exposure scenarios excesded acceplable regulatory levels and that an F3S shouid be performed
far the Area A Welland site. The Phase || Rl (BARE, 1987) concluded that little surface water or
groundwaler contamination exists at (he site, Lhat the site may pose a risk to a construction worker due lo
potenilial exposure o manganese in the groundwater, and that significant peslicide, PCB, and PAH
concentrations exisl in site soil and sediment, The Phase [ Rl recommended that an FS should be
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conducted for this site to evaluale a himiled action alternative including groundwater monitoring and

access/use restrictions.

A Phase It investigalion of the sediments at the Area A Welland was conducted in QOclober 2007, The
major objectives of the invesligation were to further refine the nature and extent of contamination in
sedimenls and to provide sufficient data to determine potential risks to ecological recepters from
cortaminated sediments. A secondary objective of the investigation was to determine the thickness aof
the owverlying organic layer Ihat has formed above the dredge spoils. The evaluation of the investigation
results was ongoing at the time of preparation of this ROD; therefore, no conclusions from the

investigation were available.

Groundwater at the Area A Wetland is currently being monitored under the Area A Landfilt long-term

groundwater monitoring program (OU1 ).

2.2.1.2 Site 3

Site 3, Area A Downstream Watercourses, covers approximately 75 acres and contains mainly
undeveloped wooded areas and recreational areas. Tha Site 3 watercourses include several small ponds
and inerconnected slreams {Figure 2-4} that convey surface water o the Thames River. Tha major
sources of conlamination al Sie 3 include historical application of peslicides for mosquito control,
abandoned disposal areas, and the seplic syslem leach fields al Site 7. There are relatively few buildings
{Buildings 223, 281, 282, 376, 454, and 468) at Site 3. Most of these buildings sre associated wilh the
recreational area al Neorth Lake and the golf course, which comprises a large portion of the site area.
Further development is not planned for this area because most of it is within designated ESQD arcs of
Site 20.

An garthen dike was constructed in 1857 in the area between Sites 2 and 3. The valley on the easlern
side of the dike was filled with dredge spoiis from the Thames River, which created Site 2B. Ths Site 3
ponds were created to act as setiting ponds for any dredge spoil that was discharged from the Site 2B.

Site 3 also incleded the OBDA. The OBDA was located on the slope of the dike below and adjacent to
1he Area A Landfill. L was located on the southwestern end of the dike, and a small wetland exists at the
base of lhe dike. The OBDA was used as a disposal site after the earthen dike was constructed in 1957.
Malerials disposed al the site included thirty 200-gallon metal fug! tanks funtabeled), scrap Iuﬁwberfo!d
creosote telephone poles, several emply unlaheled 55-gallon drums, and rolls of wire,

Site 3 was investigated during several phases from 1980 to 2002, including the Phase | Rl {Atlantic,
19382), FF3 {(Atlantic, 1934b), Phase || RI {BARE, 1897). BGOURI {TINUS, 2002a), and Data Gap
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Investigation (DGI) for the BGOURI Update/FS (TINUS, 2004). During completion of lhe Phase Il Ri, lhe
MNavy and regulators decided that the best sirategy was to address the source area OlUs af the site first
and then address the groundwater Q4. Groundwater al Site 3 was further investigated during the
BGOURI in 2000, but the resuits of the investigalion were inconclusive and data gaps remained,

Curing the RA for OU3, Site 3 - NSA was discovered adjacent ta Strean 5 at Site 3. Sediment that
exhibited potential petroleum contamination {i.e., odor and sheen oh pooled water) was encountered
during excavation activities along the northern side of Stream 5. Upen further investigalion, rusted drums
and steel cable inlermingied with boulders and scil were evident in a8 small disposal area upgradient
frorthy of Stream 5 (see Figurs 2-4). A sampls of lhe contaminated sediment was collected and
analyzed. Elevated levels of total petraleurn hydrocarbouns (TPH) were detectad in the sample, indicating
the presence of pstrofeun contaminalion. The NSA was not remediated at the time of the OU3 RA;
howewer, absorbent booms and hay bales were put in place during construction aclivities to minimize
migration of the contamination downstream, and plastic sheeting was placed along the stream bark prior

te backlilling to minimize further contaminant migratien to Stream 5.

To address the newly found Sils 3 - NSA and the data gaps identified during the BGOURI, a G| (TINUS,
20020} was completed in the fall of 2002 prior to inttiating an FS. The results of the DGI were presented
and evaiuated in the BGOURI UpdatefFS (TINUS, 2004}, and remedial alternatives were developed to
address the pelroleum-contaminaled soil associated with Site 3 - NSA. A ROD {Mavy, 2004d) was signad
for the site in Oclobsr 2004, The ROD called for NFA under the CERCLA Program for the petrolewm-
contaminated soil because pefroleum is exciuded from consideration under CERCLA: howsver, 1he
Mavy's cleanup pian o address the petraieum-contaminated soil under other applicable regulalions was
detailed in an appendix of the BOD. The Site 3 - NSA zoil corrective action was completed to meet
Connecticut requlations in Oclober 2007,

2.21.3 Site 7

Site 7, Torpedo Shops, is Hocated in the northern porlion of NSB-NLON on the northern side of Trilon
Road {Figure 2-2}. The Navy conducts mainlenance aclivities on torpedoas at lhe sile. OUSB is the sait
OU assoCialed with Site 7. The major sources of contaminalion at Site 7 included polential histaric
disposal of solvents/chemicals into two on-site septic systems and leaks or spils associated with on-site
underground slorage tanks (USTs). Conlaminated soit was found on the southern side of Building 325
and appearsd 10 be related lo former LISTs used to store fuel oil. Groundwater and suspected soil
contamination on the western side of the building appeared to be relalad to the septic 1ank, sewer lines,
or leach field associated with the former seplic system. The LSTs werg closed in the 1890s, and the

seplic aystems were abandored when sanitary sewers were installed in 1983.
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Building 325 {Figure 2-5) is a torpedo overhaul facility, and it was buill in 1955 and had an on-site septic
systern untit 1983, when all of the building's plumbing facilities were cennected to sanitary sewers. The
original septic leach field for Building 325 is localed southwest of the building, adjacent to Triton Road.
This leach field becarme clogged in 1975 and was abandoned. A new leach field (south teach field) was

constructed next to the griginal leach field and was vused until sanitary sewers wera ingfalled in 1983,

Two underground No. 2 fuel oif tanks were located on the southern side of Building 325. One of the tanks
was Glosed in 1985, A third tank, which was located above ground adjacent to the building, was used for
temnporary storage of Mo, 2 fuel oil bul, based on field reconnaissance, had been removed as of
barch 15, 1995,

Building 450 {Figure 2-5] is the primary MK-48 torpads overhaulfassembly facilily. |t was built in 1974
and was served by its pwn septic system until 1983, when it was connected to sanitary sewers, Only
domestic wastewater from toilets, lavatories, and showers in Building 450 had been directed o the septic
field {north leach field},

Site 7 was investigated during the Phass | Rl [Atlaniic, 1992), Phase || R| {B&RE, 1987}, and BGOURI
{TINUS, 2002a). The combined soil and groundwaler data sets from the three investigations wers
evaluated during the BGOURL Mo additional mvestigations were conducted at the site during the DGl for
the BGOUR] Update/FS (TINUS, 2004).

A RDD (Navy, 2004b) was signed for lhe soil al the site {QUB) in Septernber 2004 which called for the
excavation and off-site dispesal of contaminated soil.  This remedy was selecled becauss lhers werg
potentially significant risks associated with exposurs lo the contaminated soil. Tha Site 7 a0l remedial

achion was completed in 2008.

2214 Site 14

Site 14, OBDANE, where miscelfanecus wastes were dumpead in the past, was lacated adjacent to Sites 3
ang 7 in a wooded area on the edge of & raving just north of Stream 3 (Figure 2-4). Site 14 was
investigaled during the Phase | Rl {Atlantic, 1992}, Phase || Rl {B&RE, 1997}, and BGOURI (TiNUS,
2002a). A Non-Time-Critical Removal Aclion (NTCRA) was complated at the site in 2001 to address the
contaminated seil and debris idenlified at the site during the Phase || Rl A ROD {(Navy, 2004b) was
signed for the soil at the site (OU8) in Septernber 2004 which called for NFA. This remedy was selected
Pecause ihe NTCRA addressed all significant risks associated wilh the soil and debris.

Eccause Site 14 was located adjacent to Site 3 and groundwater from Site 14 flows toward Sile 2, it was
decided 1o evaluate the groundwater OU bengath both sites jointly and this approach was taken in the
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EGOURI. Subsequently, it was decided that groundwater at Sites 3 and 14 should be evaluated
separately because of the different remedial strategies that might be applicable |0 the different sites. This
approach was used in the BGOUR] Updale/FS (TINUS, 2004). No addilicnal sampling was conducted at
Site 14 during the DG for the BGOURI Updale/FS because no significant contamination was discovered
in Ihe groundwater during the BGOURL

2.2.1.5 SHta 15

Site 15, Spent Acid Storage and Disposal Area, was used before and after World War 1l for Lhe temporary
storage of waste baltery acid in a rubber-lined underground tank. The tank was reportedly 12 feetl long by
4 feet wide by 4 feel high. The batteries were placed on a concrele pad next to the tank onto which some
acids cccasionally leaked. Mo major spills were ever recorded. A 1951 aerial photograph shows that the
area around the tank was not paved. Acid from the batteries was stored in the tank and was
subsequently pumped into a tank truck and disposed in the Area A Landfith (Sile 2. The tank was filled in

place with 501 and capped with bituminous pavement.

Historical investigations completed at Site 15 include the Phase | RI (Attantic, 1892}, FF5 (Atlantic,
1394a), Phase Il Ri {B&RE, 1997). Supplementat Sampling Event (CTDEP, 1997}, and BGOURI {TtNUS,
2002a). An NFA Decision Document for Soil at Site 15 was submitted in September 2007. Groundwater
and soil data collected at Site 15 during the DG was included and evaluated in the BGOURI Updatef FS
Report (TtNUS, 2004). Scil results from this investigation confirmed that the NFA Decision Documenl
was appropriate and not need to be amended.

2.2.1.6 Site 18

The solvent storage area at Building 33 was identified during the 1AS {Envircdyne, 18983) for NSB-NLON.
The site was Henlified as Study Area F in lhe FFA and is now identified as Sile 18, Solvent Storage Area,
Building 33, in the iR Program. Site 18 was used for the storage of gas cyiinders and 55-gallon drums of
solvents such as TCE and dichloreelhene. The sile was not identified as a high pricrity site and as a
result, no investigation of Site 18 was conducted during the esarly phases of investigalion at NSB-NMLON
feq., Phase | or Phase Il Ris}. The Nawvy investigated the site during the BGOURI in 2000 1o determine
lhe impact of the operation of the storage facility. Both soil and groundwater samples were collacted to
characterize the site. The results of the investigation were documented in the BGOURI Report [TENUS,
2002a3). A ROD (Navy, 2004¢} was subsequently signed for the scil at Site 18 {QU11) in Seplember
2004, The Selected Remedy documented in the ROD was NFA because no significant risks associated
with exposure to site soil were identified during the RL
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2.21.7 Site 20

Site 20, Area A Weapons Center, consists of Building 524, which is used for adminisiration, minar
torpedo assemnbly, and storage of simulator {orpedoes, and the weapens storage bunkers (see
Figure 2-8). Small quantities of chamicals {cleaning and lubricating compounds, paints, and adhesives}
and chemical waste generated by on-site activities are stored at the sile.  Liquid fuels present in the

weapons storage bunkers include Ofto fuel, JP-10, and TH Dimer (jet rocket fuef).

Site 20 was indirectly investigated during the Phase | Rl {Atiantic, 1992) as part of the inveastigation of Sile
2B. The site was further investigated during the Phase Il Rl (B&RE, 1597}, BGOURI [TtNUS, 2002a),
and DG for the BGOURI Update/FS {TINUS, 2004). The DGI {TINUS, 2002b), which included collection
and analysis of additional groundwater samples, was conducted at the site in the falt of 2002 to address
data gans identified during the BGOURL A ROD {Navy, 2000} for the site soil and sediment (OL7} was
signed and called for sxcavation and off-site disposal of the contaminated soil and sediment. The
remedial aclion was completed in 2001 and consislad of excavation and off-site disposal of less than

200 cubie yards of PAH- and arsenic-contaminaled seil and sediment.

2218 Site 23

Site 23, Tank Farm, comprises various former and current tanks and associated facililies including nine
former USTs, a 30,000-gallon, double-walled UST (OT-10), 10,000-gallen waste oil 1ank, fuel oil loading
area, tanker truck dumping pad and trough, two 150,000-gallon diesel ASTs, and other buildings. Five of
the nine former tanks at Site 23 (OT-1, OT-2, OT-3, OT-4, and OT-6} had perimeler underdrains installed
around them during their construction o depress groundwater levels. In addilion, the storm sewers that
the underdrains tie into were constructed of perforated cormugated metal pipe to help dewater the area.
The underdrain at OT-6 was subsequently abandoned by the Navy arcund 1866 during completion of
improvements to the storm sewer system. The soil at Site 23 was remedialed in 1997 and 2000 under
the CTDEP Resource Conservation and Recovery Act (RCRA) UST Program.

The Site 23 USTs were properly closed in place; however, the tank underdrain systems were allowed ta
remain in place to help reduce groundwater levels in the area. Evidence of refeases of petroleurmn
pmduéts froam the tanks, their associated piping, and possibly from other nearby sources was detected in
soil during previous investigations. Mo significant groundwater contamination was detected; however,
petroleurn hydrocarbons were detected periodicaliy at the outfall of the storm sewer system near Goss
Cove. The stormwater drainage system was rehabilitated in 2000 such that the original combined
groundwater and stormwater system was separated into a deep groundwater and a new shallow stormwater
system. The groundwaler underdrain system continues to collect groundwater from the old tank drains, In
2000, new storm drain was installed using salid wall HDPE piping and much of the underdrain was relined
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with perforaled plastic pipe. An existing manhoie was medified to become a groundwater flow-metering and
sampling pit. Beyond the metering pit, the groundwater underdrain pipe and stormwater collection pipes are
recombined such that groundwater then enters the storm sewer system,

The objectives of the BGOUR| at 3ite 23 were {o further characterize the nalure and extent of
grourdwater contaminalion and lo quantify the risks te human receptors from the groundwater.
Groundwater sampling resufls for Site 23 indicaled that the water quality i generally good, with only
sparadic, low-concentration detections of WOCs, SW0OCs, and metals in site moniloring wells, A
prefiminary evalvation of natural attenuation data indicated that bindegradation and olher natural
attenuation processes might be acting lo reduce organic contaminants o refatively insignificant levels in
the Tank Farmm. Howewver, it was not recommendad thal a monilored natural attenuation alternative he
pursted for the site. The BGOURI recommended that the decision for preparation of an FS for the
groundwater QU at the Tank Farm be postponed until site conditions stabilize and lhe results of the
sampling and analysis program for the groundwater colleclion system determined the trends in

graundwater contaminant concentrations.

The Site 23 underdrain metering pit was sampled after construclion and guarterly for a period of 1 year
starting in June 2007. Samples were collected from the metering pit that collects groundwater from the
Site 23 area underdrains from four former tanks. All relevant concentralions were less than established
Conneclicut criteria {with the exceplion of anomalous results as discussed in Section 2.5.2.7). Based on
these results, Sile 23 groundwater {including 3ite 9 grouvndwater) being collected and conveyed in the
siorm sewer system does nol pose a signifiicant thrsat o human health or the environment under Lhe
current land use scenario; however, risks wotlld be bnacceptable if groundwaler 3l lhe site was used as a
drinking water supply.

2223 Enforcement Activities

On August 30, 15890, NSB-NLON was placed on the National Priorities List {NPL) by lhe EFA pursuant to
CERCLA of 1980 and SARA of 1986. The NFL is a list of uncontrolled or abandoned hazardous waste
sites identified by EPA as requiring priority RAS. The Navy, EPA, and the State of Conneclicul signed the
FFA for NSB-NLON in 1585 (EPA, 1995). The agresment is used to ensure that enwironmental irnpacts
associated with past and present activities at NSB-NLON ara thoroughly investigated and that lhe
approphiate RA is pursued to protect human health and the environment. In addition, the FEA establishes
a procedural framework and timetable for developing, Implementing, and monitoring appropriate
responses at NSB-NLON, in accordance with CERCLA {and SARA amendment of 1988, Public Law
99-499), 42 U.5.C, §9620{(e)(1); Ihe National Qil and Hazardous Substance Pollution Contingency Flan
{NCP}. 40 CFR 300; Resource Conservalion and Recovery Acl {(RCRA), 42 U.S.C. §6801 et seq., as
amended by the Hazardous and Solid Waste Amendmenl (HSWA) of 1984, Executive Order 12580; and
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applicable state laws. There have been no cited violations under federal or state environmental law or

any past or pending enforcement actions pertaining to the cleanup of OUS.

2.3 COMMUNITY PARTICIPATION

The Mawy has been conducting community relations activities for the IR Program at NSB-NLON since it
began. From 1588 to November 1994, Technical Review Committes meelings were held an a regular
basis. In 1994, a Restoration Advisory Board (RAB} was eslablished o increase pubfic participation in
the IR Pragram process. Many community relations activities for NSB-NLON involve the RAB, which
hislorically met quarterty and recently has met annually. The RAB provides a forum lor discussion and
exchange of information on environmental restoration activiies between Lhe Mavy, regulatory agencies,
and the community, and i1 provides an opportunity for individual community members to review the
progress and participate in the decision-making process for various IR Program sites, including Sites 24,
2B, 3, 7,9 14, 15,18, 20, and 23.

The following communify relalions activiies are conducted at NSB-NLOM as part of the Community
Relations Plan:

Information Repeositories: The Public Libraries in Groton and Eedyard are the designated information
reposilories for the NSB-NLON IR Program. Al perlinent reports, facl sheets, and other documents are
available at these repositories.

Key Contact Persons: The Navy has designated information contacts related to the NSB-NLON.
Matertals dislributed to lhe public, including any facl sheels and press releases, will indicate these
contacts. The Fublic Affairs Officer will maintain the sile mailing kst to ensure that all interested

individuals receive pertinenl information an the cleanup.

Malling List: To enzure that information materials reach Lhe individuals who are interested in or affectad
by the cleanup activities at the NSB-MLOMN, the Navy maintains and regularly updates the site mailing st

Regular Contact with Local Officials: The Navy aranges regular meetings to discuss the status of the
IR Program wilh the RAB.

Press Releases and Publlc Motices: The MNavy issues press releases as needed to local media

sources to announce public meetings and comment perieds, the availability of reports, and 1o provide

general information updates.
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Public Meetings: The Navy conducts informal public meelings to keep residents and town officials
informed about cleanup activities at NSB-NLOM, and at significant milestones in the IR Program.
Meetings are conducted to explain the findings of the RI; to explain the findings of the F3; and fo present

the Proposed Plan, which explains the preferred alternatives for cleaning up individual sites.

Fact Sheets and Information Updates: The Mavy devetops fact sheets to mail lo public officials and
other interested individuals andfor to use as handouts st the public meetings. Each fact sheet includes a
schedule of upcoming mestings and cther site activities. Fagt sheets are used to explain certain aclions
or studies_ to update readers on revised or new bealth risks, or lo provide general information on the R

Program process.

Responsiveness Summary: The Responsiveness Summary for the Froposed Plan summarizes public
concerns and issues raised during the public comment period and documents the Navwy's formal
responsgs. The Responsiveness Summary may also summarize community issues raised during 1he
course of the FS.

Announcement of the ROD: The Navy announces the signing of the ROD through a notice in actions or
studies, to updale readers on revised or new health risks, or to a maijer Iocal newspaper of generat
girculation and a press release sent to everyone on the mailing list. The Navy places the signed ROD in
the information repositories before any RAs begin.

Pukblic Comment Periods: Public comment periods allow the public an opportunity to submit oral and
written comments on the proposed cleanup options. Citizens have at least 30 days 1o comment on the
Navy's preferred aiternatives for cleanup aclions as indicated in the Proposed Plan,

Technical Assistance Grant: A Technical Assistance Grant {TAGY Irom the EPA can provide up 10
350,000 lo a comrmurity group Lo hire technical advisors to assist thern in interpreting and commenting on
site reports and proposed cleanup actions. Currently, no TAG funds have been awarded.

Site Tours: The Office of Public Affairs periodically conducts site Wours for media reprasentatives, local

officials. and others.

A notice of availability of the Proposed Plan for Sites 24, 28, 3, ¥, 9, 14, 15, 18, 20, ang 23 groundwaler
{Navy, 2008) was published on June 14, 2008, in The New London Day newspaper. The Proposed Plan
arnd other documents related to these sites are available to the public in the NSB-NLON Information

Repositories located at the Groton Public Library in Graton, Connecticut, and the Bill Library in Ledyard,
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Connecticut. The notice also announced 1he start of the 3f-day comment pariod that ended on July 14,
2008. A copy of the notice and the Proposed Plan are included in Appendix C of this ROD.

The Proposed Plan notice of avaifability invited Lhe public to atlend a public meeling a1 the Best Western
Olympic Inn in Groton., Connecticut on June 26, 2008, The public meeting presented the proposed
remedies and solicited oral and written comments. At the public meeting, personnel from the Navy, EPA,
and the CTDEF answered gquestions from the atlendees during the informal portion of the meeting. In
addition, public commenis on the Proposed Plan were formally received and transcribed. The transcript
for the public meeting is provided in Appendix O Respenses {o the comments received during the public
camment period are provided in the Responsiveness Summary in Section 3.0,

Z4 - SCOPE AND ROLE OF CPERABLE UNIT

Sites 2A, 2B, 3, 7. 9, 14, 15, 18, 20, and 22 are 10 of the 23 IR Program siles wilhin the 12 OUs currently
included n the NSB-NLON IR Frogram. The overall goal of the IR Frogram at NSB-NLON is to cleanup
sites to achieve compliance with State of Connacticut Remediation Standard Regulations (RSRs) and
ather ARARs. As with many Superfund sites, the problems al these siles are complex. As a result, the
media at Sites 24, 2B, 3, 7, 9, 14, 15, 18, 20, and 23 have been divided inlo separate COUs as fallows:

= QLM - Site 24, Area A Landfil] soil and groundwater.

= 0OU3 - Site 3 s0il and sediment.

= OUG - Sile 15 s0il,

= QU7 - Site 20 soil and sediment.

= OU3 - Sites 7 and 14 soil.

« OU9 - All groundwater in the Upper Subase of MSB-NLON including Sites 24, 2B, 3, 7, 9, 14, 15, 18,
20, and 23.

«  OU11 - Sites 16 and 18 s0il.

¢  OU1Z - Site 28, Area A Wetland, sediment.

Interim remedies were selected for Sites 3, 7, 14, 15, 18, and 20 graundwater in the Interim ROD (Nawvy,
2004e). This Final ROD documents the selection of final remedies for all portions of OUS. The remedies
setected for Site 2 soil and groundwater, Site 3 - NSA scil, Sites 7 and 14 sgil, and Site 13 s0i were
documented in separate RODs (MNawvy, 1995, 2004b, 2004c, and 2004d}.  Site 15 soil (OU 8) was
previously addressed by the Navy in a NFA Source Contral ROD in 19387 (Mavy, 1997n).

The Selected Remedies for groundwater at Sites 3 and 7 and Sites 9 and 23 will prevent potenlial future

unacceptable risks to heman health and the environment associated with contaminants in groundwater at
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these sites. The results of the risk assessments indicaled no unacceplabie risks to curent recepiors from
exposure ta groundwater at Sites 3 and ¥ and Sites 8 and 23, but expesure to maximum concentrations
of contaminants in groundwater at the sités couid resuit in unacceptable risks to hypothetical future
human receptors i they regularly consume the groundwaler. In addition, based on the results of a 2008
vapar intrusion evaluation, vinyl chicride concentrations in groundwater at one well & Site 2 present

unacceptable risks to humans if a building was built for residentia'F pUrpoEes in the vicinity of this weill,

Evaluation of the available analytical data indicated lhat no unacceptabie health effects are anticipated
trom exposure to the groundwater at Sites 2A, 2B, 14, 15, 18, and 20. An NF A remedy was selected for
the groundwater at Sites 14, 15, 18, and 20. Groundwater monitoring and institutional controls will
continue al Siles 2A and 2B as part of the OU1 remedy.

2.5 SITE CHARACTERISTICS

235.1 Physical Setting

2511 Site 2A - Area A Landfill and Site 28 - Area A Wetland

Sites 2A and 2B are focated within a northwest-frending valley (northern valley) situated between the
topographiciedrock high that occupies the cendral area of the NSB-NLON and the topographicihedrock
high that forms the northern border of the NSB-NLOMN. Figure 2-4 shows the topography and surface
features of lhese siles. The northern valley is refatively narmow in the eastern porlion of the site near the
earthen dike, bul it widens to the west, Runoff from Site 2A drains as overland flow north inlo the Area A
Wetland {Site 2B4, which discharges to Area A Downstream Watercourses, Site 3.

Site 2A

Site 2A, located in the esastern portion of the northwest-frending valley, contains 10 lo 20 feel of
miscellanecus fill that consists of fina- to coarse-grained sand and gravel and ash, wood and brick
fragments, paper, and asphall. The fill is generally underlain by 10 to 20 feet of dredge spoils, mainly
beneath the easternmeost portion of the landfill. Where no spoils undertie the fill material, the fill directly
overlies a thin alluvial layer or the bedrock surface. Along the southeastern border of the landfill, fil
materal is underlain by an alluvial layer consisting of siity sand. The alluvial layer is underlain by gravel
and gneiss boulders, Bedrock beneath Site 2 has been identified as the bisdile-quartz-feldspar gheiss of
the Mamaccke Formation. The bedrock sufdace slopes to the northeast toward Site 2B from the large
bedrock high in the center of the facility. In the weslern porion of the site, the landfill is situated
immadiately adiacent to a bedrock ridge, and depth {o bedrock is typically less than 20 feel. The eastemn
portian of the landfill is localed further fram the hillside, and depth 1o bedrock tncreases to 70 feet in this

ared.
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Groundwater is present wilhin the dredge spoils, alluvium, and bedrock underlying the Area A Landifill.
Crepth to groundwater averages approximately 10 feet across the landfill, and in some areas, the lower
portion of the fill materials is below the water table. The salurated thickness of the gverburden materials
ranges from less than 10 feet o at least 65 feel across the landflll. Owverburden and bedrock groundwater
flow nartheast across most of Site 24, from the topographic/bedrock high to Site 26, the Area A Wetland,
Upward groundwater gradients from bedrock to the overburden/fill are predominant, although a downward
gradient exists at the 2 MW I8 well cluster, localed in the central portion of the landfill.  Hydraulic
polentials between bedrock and overburden groundwater differ by 3 to 7 feet, suggesting that aithaugh
groundwater flow directions are similar, the degree of hydraulic connection varies spatially, and there is
no restriction of flow between the overburden and bedrock in some areas, East of Sile 2A, local
groundwater flow is o the north and west into Site 2B.  In this area, groundwater eievations in bedrock
and Ihe overburden are similar, and vertical gradients are minimal, in the western portion of the landfill
near the dike, groundwater flows northwest toward Site 3.

The geomelnic mean hydraulic conductivity for the overburden, based on Phase || Rl pumping tes! data,
is 2.7 feet per day. This value corresponds to overburden hydraulic conductivities sslimaled based on
slug tests conducted during the Phase |1 Ri. Based on a hydraulic gradient of 0.033 across the landfll
ffram 1983 water level measuvrements), hydraulic conductivity of 2.7 feei per day. and an assumed
effective porosity of 30 percent, the average seepage velocity is eslimated at 0.3 foot per day.
Figures 2-10 and 2-11 show ragional groundwater flow palterns across Sites 2, 3, and 14 in the shallow
overburden and bedrock, respectively, based on the August 2000 round of water-level measurements
1aken during the BGOURL

Site 2B

Site 2B is underfain by dredge spoils that consist of silt and clay with traces of fine sand and shedl
fragments. The dredge spoils extend across the site southeast o 2WMWE and southwest beneath the
Area A Landfili. Tha thicknesses of dredge spoils are 25 to 35 feet on the seuthern side of the welland
and 10 to 15 feet an the nartheastern side of the wetland. Where dredge spoils do not directly overlie
bedrock, they are underlain by a thin remnant of topsoil consisting of organic-rich silt, clay, and traces of
raots and underlain by alluvial deposits. The alluvial deposits consist primarily of sand with silt andior
gravel and are significantly coarser grained than the overlying dredge spoils. The thickness of the
alluvium in Site 2B borings ranged from 0 to 36 feet, Bedrock bensath the southern portion of the
wetland has been identified as the Mamacoke Formalion; the nerlhernmost portion of the wetland is
underlain by the Granite Gneiss, a gneissic biotite granite. The bedrock surface shopes to the valley
cocupied by the wetland from nordhern, eastern, and central bedrock highs loward the center of the

wetland.
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Groundwater is present within the overburden and bedrock underlying Lhe Area A Welland, and the water
table is close to the ground surface throughout most of the area. The dredge speils and alluvium making
up the overburden exist largely under saturated conditions, Groundwater fiow in the overburden is from
the northeast and southwest inio the wetland and then west toward Site 3 {see Figures 2-10 and 2-113,
Groundwater flow in the bedrgck mimics the shallow overburdan pattern and flows from higher elevalions
toward the bedrock valley and ultimately to site 3 through a combination of discharge to keal streams and
aquifer underflow, Groundwater elevations are similar in the overburden and bedrock, but the verticai
gradient varies from upward o downward. Based on 1994 water level measuraments, the hydraulic
gradient in dredge spuils at the site is 0.00255, and hydraulic conductivity 1s 1.0 feot per day based on
slug testing during the Fhase | Rl. Assuming an effective porosity of 0.30, the estimated groundwater
seepage velocity through the dredge spoils is 0.008 fool per day. For the alluvium, & hydraulic
conductivity of 6.8 feet per day was calculated based on Fhase | Rl slug testing. Using the same gradient
and poresily, a flow velocity of 0,063 foot per day was calculated for the alluvium.

2.5.1.2 Site 3 ~ Area A Downstream Watercoursas and OBDA and Site 14 — OBDAMNE

Sites 3 and 14 are iocated in the same northern valley as Sites 24 and 2B, Sile 3 receives surface water
and groundwater recharge from Sites 2A, 2B, 7, and 14, and surrounding areas. The slreams wilhin Site
3 convey the water to the Thames River. 3ite 14 is located adjacent to Stream 3.

The geology of Sites 3 and 14 consists of overburden deposits overlying metamorphic bedrock. The
overburden consists of silty sand and gravel and is mapped as stratified drift of former meltwater streams
[United States Geological Survey (USGS, 1860)]. Although these are natural materials, they have most
likely been reworked in the area of the golf course. |n general, the overburden thickness increases from
the valley margins to the center of the valley and from southeast o nonbwest along the valiey axis. The
overburden thickness is less than 5 feet at well 2D00MW10D and less than 15 feet at wells 2DMW25D and
ZOMWZETD. The overburden is thicker in the golf course araa, and bedrock was nol encountered in the
50-foot boring at weill ZDMW28D. Well [scations are shown on Figure 2-4.

The surface of the bedrock at Sites 3 and 14, identified as the Mamacoke Formation, shopes from the
northern and central bedrock highs that surround the area toward the nothwest-trending valley. There
appears ko be a localized bedrock bigh at well 2DMWI150. The depth to hedrock is only 4 feel at his
Incation, and the bedrock surface elevation is higher than was encounfered in surrounding barsholes.
This local bedrock high comesponds o a local topographic high within the valley., The boring logs for
monitoring wells installed near OBDA indicate that the overburden locally consists of sand and boulders.
The depih to bedrock at Site 3 was approximately 15 feet. There are bedrock exposures upslope of
Sile 14, and bedrock was encounlered at the site at depths of 12 feet below ground surface {bgs).
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Groundwaler is present in both the overburden and bedrock undertying Sites 3 and 14. The saturated
thickness of the overburden ranges from a few feet along the valley margins to greater than 40 feet in lhe.
cenlral portian of the siream valley. Depth to groundwater ranges from a few feel in the eastern portion to
over 15 feet in the golf course area to the west. Figures 2-10 and 2-11 show regional groundwaler Now
patterns across Sites 3 ang 14 in the shallow overburden and bedrock, respeclively, based on the Augusl
2000 round of water-level measurements laken during the BGOURIL. Figures 2-12 and 2-13 show the
local groundwater flow patterns in the shallow overburden and bedrock, respectively, based on Oclober
2002 measurements. The figures show that groundwater flows from topographicfbedrock highs and
Site ZB to Site 3. From the downstream area, groungwater flows west toward and dischargas into the
Thames River. Vertical gradients between the overburden and bedrock are mixed across Site 3 but are
predominantly upward. A downward gradient was observed at well cluster ZDMW245/D, and upward
head differentials were observed at well clusters 2DMWIESID, 2DMWZSSID, and ZDMW28S/D.

Along ths valley margins and near the Site 2B dike, local groundwaler fiow gradients are steep. As the
bedrock slope flattens and the overburden thickens, hydrautic gradients also flatten. The overall hydraulic
gradient in the direction of groundwater flow across Site 3 within both the overburden and bedrock is
approximately 0.024 based on the BGOURI 2000 water level data. In both the overburden and bedrock,
the hydrauiic gradient steepens slightly toward the Thames River.

Slug test results for Site 3 alluvium and bedrock wells, summarized in the BGOURI {TINUS, 2002a), show
that the average horizonlal hydraulic conductivity of the alluvium is approximalsly 5.3 feet per day and
that the average harizontal bulk hydrautic conductivity of the bedrock is approximately 1.8 fest per day.
Using a flow gradient of 0.024, a hydraufic conductivity of 5.3 feet per day, and a measured porosity of
0.33, the average groundwater flow velacily through the predominantly sandy alluvial materials across

Site 3 was caiculated to be approximalely 0.4 fool per day.

2513 Site T — Torpedo Shops

Figure 2-4 shows the lopography and surface fealures of Site 7. Site 7 is surounded on the north and
east by an exposed bedrock chiff. The chff is the result of quamy activity along the northern bedrock high.
The ground surface slopes gently to the soulhwest, and there is an earthen berm along the eastern
boundary of the site. Surface water runoff from Site 7 flows sauthweshward to drainage swales and storm
sewers |located on the southern side of Buildings 325 and 450, Runoff contained by the berm and the
storm sewer system drains through culverts under Triton Road into Site 3 {Stream 5} and eventually into
the Thames River,
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The geology of Site 7 consisls of a southwestward-thickening wedge of overburden materials overlying
metamorphic bedrock. Surficial deposits underiying Site 7 consist of fill material that varies in thickness
from 2 to 10 feet and consists primarily of sand and gravel. The Hll gither lies directly an bedrock (in the
nariheastern portion of the site) or is underiain by up to 30 feet of silty sand {along the southweslern edge
of the sile}. This area has a history of guamying and filling, and Lhe silty sand is natural alluvium. The
bedrack in this area has been idenlified as the Mamcoke Formalion. In the northeastern portion of the
site, the bedrock surface is refatively flat and has a mild slope toward the southwest. The bedrock
surface between groundwater monitoring wells 7MWILD and TMWYS slopes al a grade of approximateky
2 percent. The bedrock surface in this area has been allered by quarry activity. Overburden thickness is
typically tess than 6 feet in this area. Southwest of groundwater monitoring wells 7MW7S and 7MW2D
and southeast of test boring 7TB10, the bedrock slopes to the west and southwest more steeply. The
bedrock surface between groundwater monitoring wells TMWTS and YTMW3D slopes at a steeper grade
of appro¥imately 14 percent. The overburden thickness increases to 30 10 40 feet in this area.

Groundwaler was encountered in both the owverburden and bedrock underlying Sile 7. Depths o
groundwater average less than 10 feet across the site. Within the overburden, the water tabie was
generally encountered near the fillfalluvium interface at lpcations where both unils were present.
Figure 2-10 shows the overburden groundwsater flow pattern across the Site 7 area based on August
2000 water level data. The figure shows that the general direclion of shallow groundwater flow is 1o the
west-southwest toward Site 3. Groundwater flow directions in the shallow bedrock, as determined during
the BGOURI, are to the west and soulhwest (Figure 2-11). In the overburden, the hydraulic gradient
across the site is approximately 0.02. Within the bedrock, Ihe flow gradient appears to be slightly lower at
0.015.

Downward vertical gradients were consistently observed at Site 7. Groundwater monitoring well clusters
IMWES20 {alluviumibedrock), TMWASSID {combined fill and alluvivmideep alluvium), and 7MWES/SHD
{combined overburden and bedrockfideaper bedrock) all had downward vertical gradients, indicaling that

the Site ¥ area is a local recharge area for grosendwater,

Siug tests were performed in three alluwvivm and bwo bedrock wells at Site ¥ over 1he course of the various
Ri field investigations. The estimated site-specific average hydraulic conductivity for the alluvium, based
on shug test results, is 11.4 feet per day. Using a hydraulic gradien! of 0.02 and a measured porosity of
0.37, the estimated groundwater seepage velocity in the afluvium al the site is 0.62 foot per day.

2514 Site 15 — Spent Acid Storage and [Disposal Area

Figure 2-7 shows the surface features of Site 15. The entire area is covered with concrete or bituminous
pavement. The site is iocated southwest of the central bedrock high, which narrowly extends to the
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south. The ground surface in the vicinity of the site and southwesl is relalively flal. Suface water runoff
from this site is collected by a skorm sewer system that passes throegh lhe Tank Farm [Site 23) and Goss
Cove Landfill {Site B) sites and eventually discharges to the Thames River,

Geologic conditions at Site 15 consist of variable thicknesses of il and natural alluvial depasits averlying
metamorphic bedrock. The overburden at Site 15 consigts primarily of silty sand alluvium. Boring logs
indicate that in some intervals, there are traces of clay and in olhers, there are traces of gravel and rock
fragments. Site 15 has been mapped as stralified drift deposited by glacial meliwater slreams (UGS,
1960). Minor thicknesses of fill may be present overlying the silty sand in some areas of the site. The
borings for wells 15MWID and 15MW45 encountered silt layers of 26- and 24-foot thicknesses,
respactively, benealh the silty sand interval. Thess deposits are also most likely stratified drift.

The bedrock surface slopes o the southwest across the site. Manitoring well 15MW1D was drilied to a
depth of 46.5 feet bas, where gneiss fragments of the Mamacoke Formation were encountered.
Monitoring well 15MYW43S was drilled o a total depth of 43 feet bgs. Bedrock was nol positively identified
in this boring, however, auger refusal was reached, suggesling that the bedrock surface may have been

encountered. Northaast of the site along Rasher Avanue, bedrock crops cut at ground surface.

During hislorical and recent investigations at this sile, groundwater was encountered in the ailyvium at
deplhs of less than 10 feet bgs. Most overburden groundwater flow ie expectad 1a be (hrough the silty
sand layer, with the underlying silt deposit acting as a semi-confining unit. The groundwater generally

flows to the south-southwest. There is a downward vertical gradient at the 1 3MW 1 wall cluster,

Water level measurements were taken in Site 15 monitoring wells during the BGOURI in 2000, The
elevalions were used in conjunction with water level dala from other siles to create regional shallow
overburden and bedrock potentiometric surface maps (see Figures 2-14 and 2-15, respectively). Water
level measurements were alsg taken in Site 15 monitoring wells during a DGl in 2002, These data were
used to prepare a site-specific potentiometric sudface map for the shallow overburden groundwaler at Site
15 {see Figure 2-16). Based on Figures 2-14 and 2-16, groundwater flow direction (southwest} in the
shallow overburden groundwater was consistent during both rounds.

Based on information presented in the BGOURI Repart {TINUS, 2002a), the hydraulic gradient in shallow
overburden across the site is approximately 0.024. During Phase I RI field work, slug tesls were
performed i wealls 15MWI1S and 15MW3S. The geometric mean of the calculated hydraulic
conduckvities is .76 feal par day, Assuming 2 porosity of D30, the estimated groundwater seepage
velocity at Sile 15 is 0.06 feet per day.
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2515 Site 18 — Solvent Storage Area, Building 33

Figure 2-8 shows the surface features of Site 18, located north of Site 16 and Site 23, A steep
embankment exists on the northern and eastern sides of Building 33. The embankmeént slopes at an
approximate gradient of 50 percent toward the south and west. The gradient flattens o approximatsly
S percent on the southern and eastern sides of Building 33, Surface water runclf from ifis site is
collected by a slorm sawer system that passes through Site 23 and Site 8 and eventually discharges to
the Thames River.

The SCS Soils Map {SC5, 1883) classifies lhe soil on the southern and western sides of Building 33 as
Urban land. Upgradient of the sile {north and east), bedrock exposures (Hollis-Charlton-Reock outcrop
complex) are prevalent as the centrai bedrock high extends toward the south, The soils overlying the
bedrock range from very stony fine sandy loam to gravelly loam.

Minimal subsurface investigation work has been performed at Site 18, The site has a veneer of silty sand
overlying shallow metamorphic bedrock. The sand is fine to medium grained and contains lrace to some

gravel and rock fragments.

Groundwater levels were measyrad in temporary wells 18TW2 and 1BTW4 on Juna 14, 2000. The
elevations associated with these measurements are presented on Figure 2-3, The general direction of
groundwater fiow i the shallow overburden at Site 182 5 to the south. Groundwater from this site
eventuaily discharges {o the Thames River. The saturated thickness of the overburden at the site varies
from approximately 1 foot ta greater Lhan & feet.

25186 Sita 20 — Area A Weapons Center

Site 20 is located along the southern side of the northern topegraphic and bedrock high (see Figure 2-9).
The ground surface generally sfopes from the norhern bedrock high agross the site to the south toward
the 3ite 2B. The ground surface across Sile 20 was altered ({lattened) when the bedrock was blasted
during construction of Building 524, To the west and southwest, the ground surface slopes to a raving
{Site 3) and toward Site 14,

Two drainage calvarls (oneé along the northwestern side and one along the southeastern side of the site)
cailecl runoff from the surrcunding hillsides and from Site 20 and discharge it ko Site 2B. The drainage
cubvert along the northwestern side eventually discharges fo a storm sewer {hat passes along the
southern side of the site and discharges into Site 2B. The drainage culvert along the southeastern side
colflects runoff from the hillside north of the site and contirues along the southeastern side of the site,
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eventually discharging to anather arez of Site 2B. Sile 2B discharges to Sile 3 and subsequently into the
Thames River. Walter lypically flows in these drainage culverls immediately following precipitation events,

The overburden materials at Site 20 consist of 4 to 16 feet of coarse sand, gravel, and rock fill underhain
by up to 17 feet of fine-grained dredge spoils. Test borings showed that 4 to 8 feet of fill material rests
girectly on bedrock (Mamaccke Formation) across Site 20, The owverburden thickness generally

increases to lhe south and east, toward the Site 2B.

The hedrock surface generally slopes to the southwest across the sile, toward the valley occupied by
Site 2. Bedrock elevations in the Site 20 area indicate that \he bedrock surface does not slope unifarmily
and that localized bedrock surface depression(s) are present. The depressions are most likely the result
of the blasting aclivities that occurred during the construction of Building 524,

Groundwater 1S present in both the overburden and bedrock underlying Site 20, The saturated thickness
of the overburden deposits is variable, ranging up to 25 feet or more. Overburden groundwater is
primarily found within the dredgs spoil matartals, and only the lowermosl few Teet of the coarser-graingd
fit depasils are salurated. Shallow overburden and bedrock groundwaler conlours for Site 20 and nearby
areas, based on August 2000 water levels, are shown on Figures 2-10 and 2-11, respectively.
Groundwater in hoth the overburden and bedrock at Site 20 Mows to the west and southwes!, Shallow
overburden groundwater contours at Site 20 generatad from water |evels measured during the October
2002 DGl are shown on Figure 2-17, The site-specific contours and groundwater flow directions ara

generally simifar to those measured in 2000,

The hydraulic gradient in the shallow overburden varies considerably across Sile 260 il is steeper in the
area of Builing 524 and fatter at the storage bunkers near the Area A Wellands. The overall
groundwater flow gradient in the overburden, based on 2000 waler level dala, averages approximately
0.04. Assuming an average horizontal hydraulic conductivity in dredge spoit of 0.017 fool per day and in
alluvium/fill of 2.0 feet per day {based on hydraulic tesling completed at Site 2A) and a paresity of 0.30,
the horizantal seepage velocily for averburden groundwater in this area ranges from approximately
0.0023 to 027 foot per day.

2.51.7 Site 9 — Waste OT-5 and Site 23 — Tank Farm

Site 23, within which Site 9 is located, is in the southem northwest-irending valiey ang is bordered on the
north and south by bedrock highs, In this valley, the ground slopes mildly from approximatety 50 feet
above mean sea level in the eastern portion to near sea level along the Thames River. A former
topographic depression at the former Crystal Lake between Tang Avenue and Crystal Lake Road was
filed during construction of the Tark Farm. Figure 2-6 shows surface topography at the Tank Farm.
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Due o the cover maiderial and {opography of the Tank Farm, a majority of the rain that falls on (his site will
infiltrate into the ground. Groundwater at this site i3 collected by a dewatering system. Surface runoif
from some portions of the site is coltected by a stormwater collection system. Both groundwater and
surface water coilected by Lhe systems discharge to the Thames River at the Goss Cove Landfill,

The predominant overburden materials obzerved during the BGOUR] at Site 23 were filt and reworked
soil, The soils were generally silty, fine- to medium-textured sands with trace amounts of rock fragments.
Below the fill deposits are natural alluvium consisling primarily of sity sand. The thickness of Lhe alluvium
is varfable. In the wastern portion of the site, the alluvium extends to a depth of over 50 feet. The depth
to bedrock encountered during the 1998 hydrogeologic investigation varied from 15 to 58 feet. The
greatest depths to bedrock were encountered along the eastern and western site boundaries. The
shallowest depths 1o bedrock were encountered in the central partion of the site, along its northern and

southern boundaries,

Groundwater is present in both the overburden and bedrock underlying Sile 23, Shailow overburden
groundwater generally flows into the central area of Site 23 then west toward the Thames River. The flow
pattern reflects the presence of the tank underdrain system and groundwater collection systerm in this
area, both of which act as groundwaler sinks [colleclion points), The shallow groundwater flow gradient
vanes widely across he site but avarages about 0.071. Bedrock groundwater flow is generally to the west
and southwest. The Tank Farm underdrains and groundwatier caollection system that have a significant
infleence on shallow groundwater fow patterns do not affect bedrock groundwater flow directions to any
significant degree. The flow gradient in ke bedrock averages about 0.014 across Site 23, Figures 4-14
ard 4-15 show groundwaler low patterns in the shallow overburden across Site 23, based August 2000

of water-level measursments,

The average overburden hydraulic conductivities based on slug tesling during the BGOURI was 2.3 feet
per day. For bedrock wells, the hydraulic conductivities were 0.73 feet per day and 6§52 feet per day. The
large range s typical of the difference between highly tramsmissive bedrock fractures and less
transmissive fractures. Using an average gradient of 0.01, an average hydraulic conductivity of 2.3 feet
per day, and an assumed porosily of 0.3, the average groundwater flow velecity in the overburden is
approximately 0.8 foot per day.

252 MNature and Extent of Contamination

The Navy conducted varicus field investigations at Sites 2A, 2B, 2, 9, 7, 14, 15, 2D, and 23 from 19%0 la
the present to assess the nature and extent of groundwater contamination. The investigations at Sites
2A, 28, 3, 7, 20, and 23 focused on groundwaler present in the owerhburden and bedrock, and the
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investigations at Sites 9, 14, 15, and 18 only focused on groundwater in he overburden. Sites ZA and 28
are located hydraulically upgradient of Sile 3, Sites 14 and 20 are hydraulically upgradient of Sites 3 and
7. and Sites 15 and 18 are hydraulically upgradient of Siles 8 and 23,

Only one round of investigation was conducted at Site 18 to assess Whe nalure and extent of

contamination. The invesligalion focused on groundwater present in the overburden.

2521 Sites ZA and 2B
Phase Il Rl

For Sita 2A, lhe Phase || Rl concluded that shallow groundwater contamination {i.e,, VOCs, PFCBs, and
inorganics) exists at the site and recommended that institutional confrals including groundwater
moniloring and use restrictions be implemented. For Site 2B, the Phase H Rl concluded that the sile may
pose & risk io construclion workers due to polentizl exposure lo manganese in groundwater and
recommended that an FS be conducted to evaluate a limited action alternative that included groundwaler
monitoring and use reslrictions.

BGOLIR!

Six VOCs were detected in groundwater samples coliected during the BGOURE. Several of the VOCs
were detected during previous soil and groundwater sampling events. Acetone was the anly VOC COPC
identified at Site 2. In general, acetone concentrations were less than 10 pgf/L, with the exception of a
concentralion of 120 pg/L In well 2WMW3905, Acetone is alsc known o be 2 commen |aberatory
artifacl.

Three SVOCs were detected in groundwater samples collected during the BGOURL  None of the
detected concentrations exceeded any of the relevant screening criteria,  One pesticide, 4,4'-D0D0, was
detecled in a single groundwater sample. High dissolved solids wers detecled in the groundwater
sampte, and it is likely that the DDD was bound to lhe solids,

Fifteen metals were detected in unfiltered groundwater samples, and 13 metals were detected in fitered
groundwater samples.  Arsenic, barium, and mercury were the only melals identified as COPCs,
Exceadances of background levels for these metals were sporadic; only one well (2WGWATDS) had
concentrations of more than one metal in excess of background levels. Concentralions of the other
detected metals were less than screening criteria.  In general, metals concentrations were lower in the
BGOURI than in previous investigations. This resull was generally expected because onty downgradient

menitering wels and not manitoring wells within the Area A Landfill were sampled during the BGOURY.
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The BGOUR! report recommended that the groundwater moniloring program being conducted in
accordance with the OU1 ROD be continued to gather data to evaluate long-term Ilrends in contaminant
concentrations and that the decision about whether lo proceed 1o an FS should be made after sufficient

data were collected and evalualed.

Annual Sroundwaler Monitoring

Eight years of groundwater monitoring under the OU1 ROD have been compleled, Year 7 (2006) resulis,
the most recent available, indicate that copper was the anly coniaminant deteﬁ!ed in groundwaler al
concentrations in excess of criteria, and the well in which it was detecled was a reference well pot a
downgradient wali. Based on the results of the monitoring program to date, the tandfill cap is working
praperly and significant contaminant migration from the langfill to groundwater is not cccurming.  Also
hased on monitgring results, il was decided that an FS was not necessary for this sile, Figure 2-18
presents the groundwaler exceedance detected during Year 7 sampling,

2522 Sites 3 and 14

Groundwater at Siles 3 and 14 was investigated independently and coilectively throughout the various

nvesligations. The nature and extent of contamination found during each invesligation is discussed

below,

Fhase 1l BRI
Site 3 - Owverburden

Seven VOUCs, including six halogenated aliphatics and benzene, were detected in groundwater samples
collected from owerburden wells at Site 3. Each VOC was detected in from 1 to 3 of 25 samples. Most of
the VOCs were detected in well 2DMW 295, located along Tritorn, Read in the noﬁhmentral porlion of the
site.  Maximum concentrations of total 1 Z-dichlorcethens [28 micrograms  per  diter  {pafl]).
brarmodichloromaethane (2 pa/l), chloraform {12 po/l), methylene chloride {11 pgiL), and vinyl chloride
{WC) (130 pgil) were detected in samples from this well. None of these chemicals were identified in tha
surface water samples coflected from the adjacent drainageway {Stream 5) along Triton Road. The

source(s) of this groundwater contamination is not known.

Two phthalate esters (plasticizers that are common field and labaratory contaminants) and benzoic acid

were each detected in from one 1o three of Ihe groundwater samples collecled from averburden wells,

Twenty-three metals were detected in untiitered groundwater samples collected from overburden wells,
and 18 metals were detected in associated filtered groundwater samples. Greater than two-thirds of the
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maximum concentrations of metals were associated with samples collected from overburden wells
2OMW2I0S and IMWI125. Noetable resulls for metals included maximum concentrations of aluminum
{97,400 pg/LY, arsenic (23.9 ugiL), barium {835 pof/L), manganese (6,710 pg/l), vanadium {229 pa/L}, and
zinc (BOG ugiL).

Site 3 - Bedrock

Five halogenated aliphatics {1,1,2,2-tetrachioroethane, total 1.2-dichloroethene, chioroform, methylene
chiaride, and TCE) were detected in groundwater samples collected from bedrock wells at Site 3. Each
VOO was detected in from 1 to 4 of the 25 groundwater samples. TCE concentrations ranged from
1 ugfl ko 17 pgfl. Maximum concentrations of 1,1,2,2-1etrachloroethane, tolal 1,2-dichloroethene, and
TCE were detected during theé Fhase | Rl in the groundwaler sample coltected from well 2DMWI60,
located approximately 125 feet southeast of North Lake.

Eleven semivolatile organic compounds {3WOCs) were also detecled in groundwater sampies from Site 3
bedrock wells. Six PAHs, ranging in conceptration from 1 to 4 pgil, were delected in the groundwater
sample from wel 3MWI12D collected during Round 1 of the Phase Il Rl In addition, bis{2-ethylhexyl)
phihalate was detscted in five groundwater samples at concentrations ranging from 2 1o 20 pg/l. Two
additional phthalates, benzoic acid, and pheno! wers sach detected in one or twa groundwater samples at
concentrations ranging from 0.5 to 5 pg/l. As previously noted, phthalates are considered o be comman

laboratory contaminants.

Twenty-two metals wera detected in unfillered groundwater samples from bedrock wells, and 18 metals
were detected in associated fitered groundwaler samples.  Approximately 42 percent of the maximum
concentrations of metals were associated with samples from bedrock well 3MW 120,

Site 14 - Overburden

Cne VOC [carbon disulide) and ane SWOC [bis(2-ethylhexyl) phthalate] were detected in the two
groundwater samples collected from well 14MW1S. Both chemicals were detected at an estimated
concentragtion of 1 pg/ll.  The results indicate that Sie 14 is not a significant source of organic
groundwater contamination.

Eleven metals were detected in unfitered Site 14 groundwater samples, and 12 metals were detected in
agsociated filtered groundwater samples. With the exceplion of aluminum (al 171 pgfL in unfillered
sample 14GW15S only), fitered and unfiltered results were at the same order of magnitude,  Masimum
concentrations of arsenic in fitered samples and of boran and coball in unfiltered samples exceadad
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respeclive concenirations of these metals detected in unfiltered groundwater samples from off-site

residential wells.,

BGOUR|
Sites 3 and 14 - Owverburden

Four VOUCs (chloroform, cis-1,2-dichloroethene, TCE, and WC)Y were detected in one or more of the
10 groundwater samples ceollecled from Lhe overburden aquiter. Detected concentrations of these Y00
renged from 1.71 pgfL {cis-1, 2-dichloroethene) to 31.3 pgil (VC) and were tess than in samples colkecied
during previous invesligations. Acetone was detected at estimated concentrations of 27.8 and 28.9 pgflL
in two samples collected from temporary wells installed in the gverburden aguifer. VC {4.65 pg/L) and
cis-1 Z-dichtoroethens {1.71 pgil) were detected in one groundwater sample collected from a temporary

well,

Several PAHs and 4-methylphenol were the only SWOCs detected in groundwater at Site 3
Concentrations of most of these SVOCs were fow, ranging from 0.03 pgil [benzolkluoranthene] to
2 pg/L [4-methylphencl). With the exception of fluoranthene, which was detected in three groundwater
samples, each SVOC was detecled in only one groundwater sample. PAHs and 4-methyiphenol were not

detected in overburden groundwater samples collected during previous investigations.

Trace leveis of 1 1-dichloro-2,2-bis(4-chlorophenylethane  {DDD} (0018 pgll) and
1.1.1-trichloro-2,.2-bis{4-chiorophanylethane {DOT) {0.034 pg/l) were detected in overburden weil
2DMW3I0S. High levels of total suspended solids were measured in this well and are the likely cavse of
the detections of DDD and ODT in groundwaler.  Pesticides were not detectsd in overburden

groundwater samples collected during previous investigations,

Fifteen metais were detected in unfiltered overburden groundwater samplies, and nine melals were
detecled in filtered overburden groundwater samples. Concentrations of metals in filtered and unfiltered
samples were relalively similar {ie., at lhe same order of magnitude). In general, the detected
concentrations of metals were low. Concentralions of all metals were lower in groundwater samples

collected during the BGOUIR| than in samples collected during previous investigations.

Site 3 - Bedrock

Three ¥OCs (chloroform, cis-1,2-dichlorcethene, and TCE) were delected in nine groundwaier samples
coflected from the bedrock aquifer. TCE concentrations were low, ranging from 1.88 to 8.76 pg/L. In
general, VOCs were detected infrequently in bedrock groundwater during the BGOURE  Chloroform,
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1.2-dichloroethene {total). and TCE were atso detected in bedrock groundwaler samples collected during
previous investigations,  Concentrations of 1,2-dichloroetheng and TCE detected during {he BGOURI
were less lhan concentrations detected during previous investigations, Mo SW0OCs, pesticides, or PCBs

were detected in groundwater samples collected from: the bedrock agquifer,

Fourteen metals were detected in unfiltered bedrock groundwater samples, and sighl metals were
detected in filltered bedrock groundwater samples. Repored concentrations of melals in fillered and
urfiltered samples wers relatively simitar {i.e., at the same order of magnitude). In general, the detected
cancentrations of metals were low. Concentrations of all metals were lower In groundwaler samples
collected during the BGOURI thanr in samples collected during prévicus investigations, with the exception

of silver and zinc,

BGOUR] Update/F 5

Eight VOCs were detected in Site 3 groundwater samples collected during the DGl Date collectsd during
the MGl were used to evaluale the nature and extent of contamination associated with Site 3-NS5A and to
confirm the nature and extent of groundwaler contamination detected during previous investigations,
1.1,2-Trichloraethane, carbon disulfide. toluene, and trans-1 2-dichloraethens were detected during the
DGl hut were not detected during the BGOUR!. These VOCs were detected infrequently [less than
25 percent of the samples) and at relatively low concentralions (less than 2 pg/l). The compounds
cis- 1, 2-dichloroethene, TOE | and VO were detected at lower concentrations (less lhan 3 pogfl) during the
DGl than the BGOURI {less than 32 pgil). Al of these wells are located along Stream 5 in the northern
portion of Site 3.

Chlorinated VOOCs have been congistently detected in several Site 3 wells since tha Phase I RE It
appears that YOO contamination {TCE) was criginaliy released in the Site 7 area (leach fields) and
migrated to Site 3.

Seven SV0OGs, all PAHs, were infrequently detected in groundwater samples collected during the DGl
Mo PAHs were detected in the samples collected from permansnt monitoring wells, and all of lhe
maximum concentrations were less than 1 pg/l in one temporary well. The source of the delected PAHSs
may be the PAH-contaminated soil {i.e, suspended solids in the temporary well) or the petroleum
hydrocarbon contaminalion associated with the NSA.

The only pesticides detected in groundwater were alpha- and beta-BHC, and they were detected only in

the sample from ane temporary well (same well as the PAH detections). These pesticides were detected

at low concentrations in scil samples, but it is unkikely that they have lgached at significant dissolved
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concentrations 1o groundwaler. M is more likely that these groundwaler delections were the result of
suspended solids incorporaled into the groundwaler sample during sampling.

Thingen inorganics were detected in unfllered samples collecled during the DGl but only eight
inorganics were delecled in filtered samples. It is likely that elevated inorganics concentrations in
unfiltered samples are related to suspended solids incorporaled into groundwater samples from
temporary wells, Overafl, DGI results indicate that Sile 3 - NSA is nol a significant source of inorganic

contamination at Site 3,

Cuarterly Groundwater Moniloring

The first year of quarterly groundwater monitoring at Site 3 was conducted from May 2006 to April 2007
(TINLS, 2007} in accordance with the Work Plan for Remedial Aclion at Sites 3 and 7 {TINUS, 2006b)
and Qperation and Maintenance (O&M) Manual for IR Program Siles (TtNUS, 2006a). Site 3 COCs, as
presented in the Remedial Action Work Plan, are TCE and VC. Groundwater samples were collected
froim nine wells at Site 3 during quarterly sampling. No COUs were detecled in six of the nine wells
sampled during Year 1 of the monitoring program. Year 1 exceedances of remedial goals (RGs) included
TCE in 3MW 160 during the first quarter and in 2DMWH18D during all four gquarters and VG in 2DMW29S
during the second and fourth quarters. Wells 3MW160 and 20MW235 are located near Slream 5 and
are downgradient of the forrner Site 7 leach figlds. The TCE concentration in 3MWIED during the first
quarsr was 5.1 pg/l, slightly greater than the RG of § pgll.. VG concentrations in EDHWEBS have
decreasad from a maximurm of 130 pgil in 1984 to 4 g/l during the fast sampling round (slightly greater
than the RG of 1.6 pg/tl. Well 2DMWIED is located on the southern side of Site 3 and is not
downgradient of the former Site 7 leach figlds. !t appears thai the Area A Landfii or an unknown
upgradient area of contamination is the souree of TCE in this well. TCE concentrations in 2DMWIED
have decreasad from a maximom of 17 pg/L in 1991 1o & maximum of 7 pg/l during Year 1 monitoring.
Based on the results of Year 1 monitoring, no changes o the Site 3 monitoring program were
recommended in the Year 1 Annual Groundwater Monitoring Report. Tables 2-1 and 2-2 present Year 1
groundwater monitoring data from Sites 3 and 7, respectively, and Figure 2-19 presenis exceedances
detected during the first year of monitoring.

2523 Site 7

Historical Investigations - Combined Besults of Phase | and |l Rig

Overburden

Eight wOCs, including six chlorinated aliphatics, 2-butanone, and carbon disulfide were detzcled in
groungwater samples collected from Site 7 overburden  wells. 1.1, 1-Trichlarosethane  and
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1. 1-dichloroethane were each detected in § of 2{t groundwater samples, at concentrations ranging from
2Pt to 42 pgil. 1.1-Dichloroethene was detected in four groundwater samples at concentrations
ranging from 1 pgfl. to 2 pafl. The remaining VOCs were detecled in one or two samples at
cancentrations ranging from 1 pafl to 10 pg/t. Maximum concentrations of all YOC$ except 2-butanone,
chlorobenzene {CB), and methylens chloride were associated with the sample collected from weldl
TMW 3L, Iocated west of Building 325 in the southern leach figld,

Thiteen 3V0OCs, including six PAHs, three phthalates, 1.4-dichlorobenzene {1,4-DCB), benzoic acid,
dibenzofuran, and phenol, were detecled in the 20 groundwater samples collected from overburden wells
at Site 7. Benzoic acid and di-n-bulyl phthalate were detecled in six and four samples, respectively. The
remaining SVOCs were each detected in only 1 or 2 of 20 samples. With the exceplion of
bis{Z-ethylhexyl) phthalate, which was detected in a single groundwater sample at a concenlration of
280 pg/L, all EVOL concenlrations ranged from 0.5 pgil to 9 pgfl. Maximum concentrations of eight
SVOCs were @ssoclated wilh groundwater samples collecled from well YMWBS, localed along Triton

Road in the western portion of tha site.

Twenty-two metals wers detected in unfiltered groundwater samples collaclad from averburden walls, and
15 metals were detected in lhe comesponding filtered groundwaler samples.  In general, maximum
concentrations of metals in unfiltered and filtered samples were within 1he same order of magnituds,
Close lo half of lhe maximum concenkralions of metals were associated with groundwater samples
collected from well 7MWAD, localed near Triton Road and west of the southern leach field.

Analyses for ol and grease were performed on four of the groundwater samples. The sample from wall
FMWAD had an oil and grease a congentration of 600 pgfL. TPH analyses were performed for nine of tha
groundwaler samples collected from overburden wells. TPH was detected in twa samples (bath collected
fram well 7MWES) al concentrations of 700 pg/l and 1,200 pg/L. Thiz well is lacated along Tritan Road,
downgradierl af Buildings 325, 450, and 477.

Bedrock

Minimal organic contamination was detected in groundwater samples collected from Site 7 bedrock wells,
1.1, t-Trichloroethane {2 ygfL), methylene chloride {1 pofL), benzoic acid {0.7 ugfL}, and phenol (0.8 ugrl)
were detected in sampies collected from well 7TMWED,  4-Methyl-Z-pentanong, methylena chloride, and
total xylenes were delected in one well each. Mo olher VOGCs, SVOCs, peslicides, or PCBs were

detected.

Twenty-four metals were detecled in unlilered groundwater samples from bedrock weils, and 14 metals
were detected in the corresponding Altered groundwaler samples. Maximum concentrations of barium,

e
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copper, iron, lead, and zinc in unfiltered samples were more than five limes grealer than maximum
concentrations of respective concentrations i hitered samples. This mdicates that the concentrations in
unfiltered samples may be caused by the presence of suspended sediments and may not aclually
represent contamination of the groundwater. More than half of the maximum concentrations of metals
were associated with groundwater samples collected from well 7TMWED, located near he soulhweslarn
carner of Building 450, In addition, several maximum concentraticns were associated with groundwalar

samples collected from well 7MW S, located near the southeastern corner of Building 325.

BGOLRI
Owerburden — Temporary Wells

Tha VOCs 14-DCB, benzene, and CB were detected in overburden temporary monitoning wells,
1.4-DCB concentrations ranged from 1.82 to 80.5 pg/L, benzene was delected in one sample at 2 pgit,
and CB was detected at concentrations of 6.66 pg/l and 165 pgfl. Based on the locations of the wells
{see Figure 2-5), it is likely that these deteclions are related 1o the septic tank located along the western

sige of Building 325. The seplic system is no longer used, but the disposition of the tank is not known.

Three of the 10 temparary monitaring wells wera anaiyzed for SY0OCs. The cnly SYOC delected in
temporary moniloring wells was bis{2-elhythexyl) phihalate at concentrations of 44 and 49 pgfL.

Sevenleen metals were detected in the groundwater samples collecled from Site 7 lamporary monitoring
walls. Maximum detected concentrations were all detected in one well, and arsenic, barium, chromium,
cobalt, copper, mekel, silver, vanadium, and 2inc were detected only in this well. Calcium, magnesium,
manganese, potagsium, and sodium were detected in all three samples. Aluminum, iron, and lead were
detacted in twa of three samples. Of these detected metals, alumingm, arsenic, barium, chromiam, iron,
lead, nickel, sitver, vanadium, and zinc were detected af concentratinons i excess of background
concentrations. The total suspended solids content in sample S7TWO901 was wo orders of magnitude
higher than in the other two samples; this may account for the elevated metals concentrations in this

sample,

Overburden — Permanent Monitoring Wells

The VYOCs 1,3-DCB, 14-DCB, and TCE were delected in permanent overburden monitoring wells at
Sile 7. 1,3-DCB and 1.4-DCE were detected only in one well at 2 pgil.. TCE was delected in Tour wells
at concentrations ranging from 1.93 to 23 pgit. The SVOCs detectad in permanent manitaring walls were
bis{Z2-elhythexyl) phthalate, fluocrene, hexachlorobenzens (HC8), and phenanthrene. Phenanthrene and
bis{2-ethylhexyl) phthalate were detected in one sample at concentrations of 65 and 190 pgil,
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respectively. HCB was detected in one sample af 3 yg/lL. Fluorene was detected in bwo samples al 0.26

and B.5 pgiL, respectively.

Seventeen inorganics were delected in unfiltered groundwater samples from Sile 7 permanent bedreck
monitoring wells.  Maximum delected concenirations were scattered among the 13 wells.  Arsenic,
cadmium, chromium, selenium, and vanadium were detected in only 1 of 13 samples. Aluminum, capper,
iran, and lead were detected in 4 to 5 of 13 samples. Barium, coball, and zinc were detecied in 8 of 13
samples. Manganese was detected in 11 of 13 samples. Calcium, magnesium, potassium, and sodium
were detected in all 13 samples, Arsenic, cadmium, lead, selenivm, and zinc were detected at
concentralions in excess of background concentrations.  Arsenic was detected at 2.8 pgfl, in excess of
the risk-based COPC screening level (Region 9 PRG} but not in excess of lhe CTDEP surface water
protection criterion {SWPC) {CTOEP, 1596}, Zing, detected at a maximum concentration of 184 pg/l,
was the only analyle present at a concentration in excess of CTDEP pollutant mability criteria.

Bedrock — Permanent Wells

TCE was the only YOG detected in Site 7 bedrock groundwater samples collected during the BGOURIL
TCE was detected in three samples at concentralions ranging from 1.54 to 7.58 pg/L, all in excess of the
risk-based COPC screening level {Region 3 PRG) but less than the CTDEP SWPC,

Eleven metals were detacted in unfiltered bedrock groundwater samples, with the majority of maximum
concentrations detected in two samples. Calcium, magnesium, potassium, and sodium were the only
metals detectad in all four bedrock groundwaler samples. Copper and nickel were only detected in cne
sample. The remaining detected metals were detected in two 1o three of the four samples collected, The

concentrations of lead, nickel, and zing were in excess of hackground concentrations.

CQuarterty Groundwater Manitoring

The first year of quarterly groundwater monilering at Site 7 was conducted from May 2006 to April 2007
(TINUS, 2007) in accordance with the Work Flan for Remedial Action al Siles 3 and 7 {TINUS, 2006b)
and O&M Manual for IR Pragram Sites (TINUS, 2006a). Groundwater samples were collected from gighl
wells at Site 7 during quarterly sampling. Site ¥ COCs, a5 presented in the Remedial Action Work Plan,
are 1,4-DCB, benzene, CB, HCE, and TCE. No COCs were delected al concentralions greater lhan RGs
during Year 1 monitoring. Based an the results of Year 1 monitoring, no changes to the Site 7 monitering
program were recommended in the Year 1 Annual Groundwater Monitoring Report. Tables 2-1 and 2.2
present Year 1 groundwalér monitaring data from Sites 3 and 7, respectively, and Figure 2-13 presents

exceedances detected during the first year of monitoring al Sites 3 and 7.
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2524 Site 15
FPhase 1 Bl

Ten groundwater samples were callected from five overburden wells at Site 15 during Rounds 1 and 2 of
the Phase !l Rl in 1984, Carbon disulfide was detected at a concentralion of 3 pgiL in one weil during
Round 1 of the Phase | Rl. No other VOCs were detected. Five SW0OCs [1.4-DCB, bis{2-ethythexyl)
phthalate, di-n-butyl phthalate, naphthalene, and phenanihrene] were detected in groundwaler samples,
The two phthalates, plasticizers that are common field and laboratory contarminants, were sach detected
in 4 of 10 samples. The remaining 5YOCs were each delected in 1 or 2 of 10 samples. Concenlralions
of bis{2-ethylhexyl) phthalate ranged from 08 to 45 pgi. Concentrations of the remaining SY0OCs
ranged from 0.5 to 1 pg/L. The pesticide heptachlor was also detected at a concentration of 0.54 pgflL.

Twenty-one metals were detected in unfiltered groundwater samples, and 17 metals were detected in
corresponding filtered groundwater samples. A majority of the maximum concentralions were associated
wilh samples collected from wells 15MW35 and 18MW2S, iocated downgradient and upgradient,
respectively, of Site 15, MNotable resulis reporied for Site 15 groundwater samplas include maximum
concenlrations of manganese in both filtered and unfiltered groundwaler samples at 3,080 pgfl and
maxirum concentrations of zinc in filtered and unfiltered groundwater samples al 450 pgfl and 453 pgil,
respeclively. The maximum lead concentration in ore urfiltered groundwater sarmple from 15MW35S
{21.2 pgfL) was significantly higher than subsequent fillered (2 po/Ly and unfiltered (4.4 po/l) samples
collectad from the same well,

BGOURI

Four additional groundwater samples were collected at Site 15 durng the BGOURI in 2000. TCE, the
only VOO deterted during the BGOURI, was not detected in groundwater al this site during previous
sampiing events. TCE was detected in three of four groendwater samples at concentrations ranging from
2.32 to 16 pofl. The source of the TCE was unknown. Anthracene, fluoranthene, and pyrane were
detected in one well al concentrations less than 100 pgiL. None of these SVOCs were detected in
groundwater samples collected during the Fhase 11 R

Fifleen inorganics were detecled in groundwater samples collected from Sile 15, Seven of the 15 metals
were detected in all four samples. Cadmium, chromium, lead, nickel, and silver were detectsd at
glevated concentrations. Lead was the only inorganic detected at significant levels during bolh the Phase
Ml Rl and BGOURL. Chromium and lead were detected in all four BGDURI samples.
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Lead was detacted at concentrationg less than the risk-based COPC screening criterion in all samples
except in 15MW1S801 {24.7 pofl). Lead concentrations exceeded the background concenlration in
samples 15MWI1501 and 15MWZ301. The groundwater in 15MWZ23 was acidic {pH = 4.44}, the
groundwater in 15MWI15 and 15MW35 was slightly acidic {pH = 5.75 and 5.91, respeclively), and the
groundwater in 15MW1D was near neutral [pH = 6.9). Lead was delected at 2.8 J pg/L in the deep
averburden aguifer well 15MW1D. The pH data and the detected concenfralions of lead indicate that
residual contaminalion from the former SASDA is impacling the shallow overburden groundwater.

Silver was detected in 3 of 3 samples at concentrations ranging from 79.1 pofl {(15MW1D) to 615 ug/l
{15MWES). The maximum silver soncentration was found in wsll 15MW23, which also had the lowest pH
{4 44} Concenlrations of silver decrease in the downgradient direction, bul the existing monitoring well
network at Site 15 does not extend far enough downgradient 1o fully define the most downgradient axtent
of silver in groundwater. Ewven though the monitoring well network is limited at Site 15, silver was not
detected in any downgradient groundwater samples at Site 23. Therefore, it deés not appear that silver is

rigrating o downgradient locations at significant concentrations.

Of the 10 remaining detected melals, concentralions of aluminum, beryllium, and zinc were in excess of

background concentrations,

BEGOUR! UpdatelFS

Additional groundwater sarmples were collected at Site 15 doring a DGl in 2002 and analyzed to further
defineg the nature and extent of contamination al the site, The sampling program focused on the
groundwater contaminants, including TCE, chromium, and silver, identified during the BGOURIL

Groundwater samples were analyzed for TCL VOCs, TAL metals, and acidity. Table 2-3 summarizes lhe
resulls for Site 15 groundwater samples collected for the BGGURI Updale/F 5.

Chloroform was the only VOC detected in the six groundwater samples. L was detected once in the
sample from 15TW03 at a concentration of 3 pg/l. TCE, which was detected in groundwater samples
from three monitoring wells (15MW1S, 15MW2S, and 15MW33) during the BGOURI, was not detecled in
the groundwater samples collected fram these wells or the three new temporary monitoring wedls during
the DGI. Cansidering bath seil and groundwaler data from Site 18 {and BGOURI groundwater data from
other sites), it was determined that the detaections of TCE in groundwafer samples during the BGOUR)
were anomalies (apparently related o laboratory or field sampling issues) and are not indicative of a site

or upgradient source issue.
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Fifteen inorganics were detected in beth total and filtered groundwater samples collacted from Site 15
during the DGIl. Zinc was detected at total and dissolved concentrations in excess of the background
concentration.  The dissolved concentralions of aluminum in two samples were also greater than the
background level, The total and dissalved concentrations of inarganics were simiar for the DGl samples,
indicating that proper low-flow sampling techniques were used and thal lurbidityftotal suspended solids

{T55) did nod influence anaiytical resuits.

The inerganics cadmium, chromium, lead, nickel, silver, and zing were idenlified as groundwater COPCs
during the BGOURIL  Cadmium was detected in only one sample {15TWO02) during the DGl at &
eongentralion (4.4 pgfl), simitar {0 the maximum concentration (3.4 ug/L) detected during the BGOWURIL.
Chromium, lead, and silver were detecled at total concentrations thal were one to three orders of
magnitude lower during the DGI than the BGQOLURI. Mickel was net detected in any of the groundwater
samples collected during the BGI. The maximum total zinc concentration during the DG (365 pgil) was
detected in the same well (15MW25] and at the same magnitude {349 pafl} as during the BGOUR].

2.3.2.3 Site 18

An evaluation: of the nature and extent of groundwater contamination at Site 18 is provided belpw, The
discussion includes groundwaler data colfected durfng the BGOUR! in 2000, Groundwater sample
locations are shown on Figure 2-8, and Table 2-4 presents a surnmary of groundwater analytical results
from the BGOLURIL.

No VOCs, SVYOCs, pesticides, or PCBs were detecled in the groundwater samples caollected al Site 18,

Aluminum, beryllium, caiciurn, iron, magnesium, manganess, potassium, and sodium were detected in
cne or both of the groundwaler samples collecled at Site 18. The concentrations of these melals were all
less than hackground levels except berylium, which was not detected in background samples. The
concentration of beryllium was les than the risk-based COPC screening level {Region 8 PRGY and
CTDEP SWPC.

252.6 Site 20
Phase I Rl
COwerburden

No overburden groundwaler samples were collected from Site 20 during the Phase | RI.  Three
overburden wells were inslalled and sampled during the Phase || RI; however, no VOCs were detected,
Five 5VO{Cs were delected al low concentralions. A common field and izboratory contaminant,
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bis{2-elhylhexyliphthalate, was detected in three of six samples at concentrations ranging from 2 pft. to
3 pgfl. 1.3-0CB {06 pgiL), benzolg.h,ijperviens {1 ugil). dibenzo{ahlantbracene [0.8 pgil), and
indenof!, 2, 3cd)pyrene {1 pofl) were each detected in one of two groundwaler samples colltected from
well ZWCMWIS,

Mineteen metals were detected in unfiltered groundwater samples collected from the overburden wells.
Sixteer melals were detected in the corresponding fiitered Qroundwater samples. A majority of the
maximum concentrations of metals were associated with groundwaler samples collected from well
2WCMW35, located south of the site along the drainageway into Site 2B. Concentrations of medals in
filtered and unfillered samples were relatively similar (i, at the same order of magnitude). Nctable
concentrations reported for groundwater samples inciude 1he maximum concentralions of arsenic
{19.9 yg/L}, boron (3,810 pgfL}, manganese {6,540 pg/L), and sodium (3,580,000 pgil.).

Bedrock

Three groundwster samples were collected (during Llhe Phase | Ri and Rounds 1 and 2 of the Phase I Rl
from a single Site 20 bedrock well {2WKAW4D). Six VOCs, including three ketones and Lhree halogenated
aliphatics, were detected at concentrations ranging from 1 po/L to 12 pg/ll. Three SYOCs were detected
at concentrations ranging from 2 pgil to 7 pgfl. Benzoic acid and di-n-octyl phthalate were each
detected in one of three samples, and bis{2-elhylhexyl)phthalale was detected in two of three samples.

Thirteen inorganics were detected in unfiltered groundwater samples collecied from the bedrock, Seven
inorganics were detected in the comesponding Altered groundwater samples.  The maximum
concenlrations of a majority of inorganics in overburden well samples were more than an order of
magnitude greater than respective maxirmum concentrations of inorganics detected in bedrock well
samples.

BGOURI
Overburden

TCE and 4-methyl-2-pentancne were the only VOCs delected in the groundwater samples collected from
the overburden wetls at Site 20, TCE and 4-methyl-2-pentangne were detected in one sample from well
MWCMW2IS al concentrations of 5.02 p/L and 1.28 J pg/l, respeclively. YOCs were not detected in
groundwater samples collected from the overburden aquifer during previous investigations.

FAHs and 4-methyiphenol were the only SVOCs detected in groundwater samples coflected Trom the
overburden aquifer. PAHs were detected in one groundwater sample from well 2WCMW25S at
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concentrations  ranging from 0.03 pg/l  [benzofkiflucranthene] to 013 pgl  (fluorarthene).
4-Methylphenal was detected in one sample from wel! ZWCMWIS at a concentration of 9 pgfl.. PAHs

were also detected al low concentrations in groundwater samples collected during  previcus

invesligations.

Sixteen melals were detected in uniiltered overburden groundwater samples, and Wwo metals {caicium
and zing) were delected in filtered overburden groundwater samples. The concenirations of the metals
were higher in unfillered samples than in filtered samples. It general, metals were also detecled at
similar concentrations {i.e., at the same order of magnitude] in groundwater samples collecled during the

previous invesligations.

Bedrock

TCE, at a concentration of 3.8 pg/l, was the anly VOO detecled in the groundwater sample collectsd from
the bedrock aquifer, TCE was also detected at similar concentrations in groundwater samples from the
bedrock aguifer during previous investigations.

Mo SYOCs were detected in Lhe groundwater sample collscted from the bedrock aquifer. Benzoic agid,
bis{2-gthythexyl) phlhalate, and di-n-ocly! phthalate were detected at low concentrations in groundwater
from 1he bedrock aquifer during previous investigations,

Calcium, magnesium, potassium, and sodium wera the only inorganics detecled in the groundwater
sample from the bedrock aquifer. These inorganics were also detected at similar concentrations {i.e., at
lhe same order of magnitude) in groundwater samples coflected from the bedrock aquifer during previous
investigations,

BGOLRI UpdatefFS

Monitoring wells 2WOMWIS and 2WCMW2S wers resampled during the DGI and analyzed for totat and
dissolved TAL norgamics.  Wells 2WCMWIS and 2WCMW25 were resampled because elevated
concentrations of silver were delectsd during the BGOURI. Cther groundwater COCs identified during
the BGOUR risk assessment included TCE, henzo(alpyrena, arsenic, and thalium, These COCs were
further evaluated during the preparation of the DH3) Work Plan. Factors such as the frequency and
magnitude of the detections and the scurce of the contamination were gvaluated, and it was determined
Ihat additional invesligalion of these four COCs was nol warranted during (he DGIL

Tabla 2-5 summarizes the analytical results for chemicals detected in groundwater at Site 20 during the
DGE The concentrations of inorganics detected during the DG were lypically lower than concenlrations

G2080em 2-39 CTO 431



SEPTEMBER 2008

detected during the BGOURL Concenteations of arseniz, chromivm, copper, lead, silver, and zinc were
significantly lower in well 2WCMWI1S,  The silver concentration in 2WCMWZ23 also decreased
significantly. Some exceplions were aluminum and zinc, which were detected at higher concentrations in
well 2ZWCMW2S during the DGIL

2527 Sites 9 and 23

BGOURI

During BGOURY field activities in 2000, groundwater samples were collected from monitoring wells at
Site 23 completed in the overburden and bedrock aquifers {TINUS, 2002a). VOCs and SVOCs were
detected infrequently in groundwater samples collected during the BGOURL  Melals wers detected
frequently in groundwater sampies, but the detections are likely related o the fill material used to
construct the fuel farm. The Rl recommended postponing any decisions on the groundwater at Site 23
until a sufficient amount of data was available from the groundwater colleclion system monitoring program

to preperly characterize the groundwater,

Storm Sewer Rehabilitation

The storm sewer system at Site 23 was rehabilitated in 2000 (FWEC, 2001). After completion of the
starm sewer system, groundwater collected from the deep dewatering syslem around the closed USTs is
convaeyed to 2 metering pit within the tank farm. The metering pil is connecled 1o the shallow slormwater
system, and the water coliacted by the system is conveyed o the Thames River. The Nawy iniliated a
sampling program for the deep groundwater collection systern after construction activities were completed.

Seven groundwater samples were collected from the melering pil between July 25, 2000 and May 23,
2001. The analytical resulls varied per round and no comparisons of data to Connecticut criteria were
compleled, but in general, the groundwaler samples dig not contain significanl concentrations of

contaminants typically found in fuel oif,

Cuartery Underdrain Metering Pit Samoling

Metering pit sampling was conducted guarterly beginning in June 2007 10 evaluate the quality of
groundwater being collected and conveyed by the wvaderdrain piping (TINUS, 2008c). Table 2-6
summarizes data from quarlerly metering pit sampling.  Exceedances of applicable Conneclicut
groundwater criteria (for surface water prolection) includad arsenic in the unhltered sample during the
second quarterly event {September 2007} and seven SVOCs in one samgle during the third sampfing
event (December 2007). Howsver, both of these exceedances were afiribuled o suspended soligs
particles and not site-related contamination. The resulls of the four gquarerly sampling events indicate
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that groundwater from Site 23 (which includes Site 8) being collected and conveyed in the slorm sewer
syztem dooas not pose a significant risk to human health of the envirgnment under current and expected

future land use {non-residential).

2528 Summary of Nature and Extent of Contamination

Site 2

Eight years of groundwater monitoring under the OU1 ROD have been compleled. Year 7 {2006) results,
the most recent available, indicate that copper was the only contaminant detecled m groundwater at
concentrations in excess of griterta.  Based on the results of the monitoring program 1o date, the fandfil
cap is working properly and significant contaminant migration from the landfiil to groundwaler is nol

OCCurring.

Site 3

Chlorinated WQCs (e.g., cis-1,2-dichloroethene, TCE, and WG} and PAHs were the primary contaminants
detected in the groundwater at Site 3. Chloninated YO s were detected during all of the investigations,
and it is {ikely that their detections are the result of solvents being released to groundwater via Lhe lwa
former seplic syslems and associated leach fields at Site ¥ and migrating downgradient to Site 3. The
concentrations of lhe VOOs delested during the most recent investigation (2002) were lgss than
concentrations detected during previous inveshigations (1994}, indicating that a conlbinuing source of
contamination is not present and that nalural degradation processes are working. The VOCs were found
primarily aleng the length of Stream 5. The PAHs, which were detected infrequently, were found to be
retated 10 suspended sofids in samples collected from recently Instalied and sampled temporary wells and
not a site-specific groundwater concern.

Site 7

Investigations at Site 7 found contaminants such as benzena, chlorohaenzenes (1.4-0CB, CB, and HCB),
phenanthrerne, and TCE in the groundwater. The contaminants were probably released to 1he
groundwater via the two historical septic systems and assaciated leach fields.

Site 14

A single well was instailed at Site 14 and sampled in 1994 and 2000. Maturally accurring metals were lhe
only chemicals consistently detected in the groundwater at this site.
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Site 15

Histarical investigations at Site 15 identified TCE and inorganics {(cadmium, chramium, lead, nickel, silver,
and zinc} as the primary groundwater contaminants. SVOCs were also detected infrequently al low
concentrations, A DG was conducted to confirm the historic results.  TCE was not detecled in the DGL
groundwaler samples. Chromium, t@ad, nickel, and silver were either not detected or delected at much
lower concentrations during the DG The DG resulis showed that the previous results were anomalies

ihat may have been caused by the groundwater sampling technique used to collect the samples.

=ile 18

Mo VOCs, SV0OCs, pesticides, or PLBs were delected in the groundwater samples collected at Site 18,
Aluminum, beryllium, calcium, irgn, magnesiom, manganese, petassium, and sodivm were detected at
concentrations less than background levels except beryllium, which was less than the rnisk-bazed COPC
screening leve| {Region 8 PRGY and CTDEP SWPC.

Site 20

The overburden and bedrock groundwater at Site 20 was characlerized during three separate
invesligations. V0OCs and SVWOCs were delected sporadically at low concentrations in the overburden
and bedrock groundwater during the investigations.  Maturailly oceurring metals were detected

consistently in the groundwater.

Sites 8 and 23

The results of the four quarterly sampling events indicate that groundwater from Site 23 fwhich includes
Site 9) being collected and conveyed in the storm sewer syslem does not pese a significant risk lo human
health or the environment under current and expeclad future land use [non-residential).

2.6 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES

MNSB-NLON is currently an active Mavy base and is expected o remain 50 into the foresesable fulure.
Reasonably anticipated future land uses of Sites 34, 2B, 3, 7. 14, 15, 18, 20, and 23 include conlinued

use for lheir current Naval funclions.

Sites 2A, 2B, 3. 7, and 14 are located within designated ESQO arcs of Site 20; therefore, further
development is not planned for this area. Navy regulations prehibit construction of inhabited buildings or
structures within these arcs and, alhough existing buildings operate under a waiver of Ihese regulations,

no further canstruction or residential development is planned for of these sites.
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Groundwater in the overburden and bedrock at Siles 2A, 2B, 3, 7, 14, 15, 18, 20, and Z3 is classified as
B by the State of Connecticut. Based on the GB classification, the groundwater is presumed not
suitable for human consumption without treatment,  Naither aguifer is currently used as a source of
drinking water ar for industrial water supply purposes, and there are no current plans to use silher aquifer
in the fulure for drinking water or industrial waler supply purposes, The overburden groundwater
discharges locally lo streams that eventually discharge to the Thames River or directly 1o the Thames

River, The overburden aquifer is hydraulically connecled to the bedrock aguifer,

2.7 SUMMARY OF SITE RISKS

The purpose of a risk assessment is 10 estimate the probability and magnitude of potential adverze
human health and environmentat effects from exposure to contaminated media at a sile. The results of
the risk assessment provide the basis for laking action and identify lhe conlaminants and sexposure

pathways that need to be addressed by the RA,

The human health risks associated with exposure to OUS groundwaler were evaluated as parf of the

following investigations:

» Phase !l RI (B&RE, 1997) - Siles 2, 3, 7, 14, 15, and 20
«  BGOURI (TINUS, 2002a) — Sites 2A, 3, 7, 14,15, 18, 20, and 23
* BGOURI UpdatedrS (TINUS, 2004) — Sites 3, 7, 14, 15, and 20

In addition, human health risk assessment {HHRA]) resulls for Sites 2 and 23 were re-evaluated in 2008 to
evaluate the effects of more recent data and updated guidance. The HHRA memoranda describing these
updates arg included in Appendix E of this ROD. Also in Appendix E is a 2008 memeorandum evaluating
risks from vapor intrusion of YOCs from groundwater into the indoor air of current industrial and polential
future residential buildings on OUS sites. The HHRA for Site 20 was also updated in 2008 to evaluate 1he
effects of more recent data and updated guidance, The resulls of the Site 20 re-evaluation are provided
in Appendix F.

Ecological risk assessments were conducted for Sites 2A and 2B as parl of the Phase Il Ri and the
ongoing Fhase |l investigation. Potential ecologicat risks associated with Site 3 - NSA groundwater after

discharging to 2 surface water body were evaluated in the BGOURI Updale/F3,

The results of these risk assessments, as relevant to Sites 24 2B, 3. 7, 9, 14, 15 18, 20 and 23
groundwater, are provided below and tabulated as follows.
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Risk [ Ssite2za | Site2B Site 3 [ site7 |
Construction Workers — Direct Exposure
. 1.2 per 3.3 per 1.3 per 4.7 per
CancerRisk | 100,000,000 | 100,000,000 | 1,000,000 10,000,000
tHazard Index 0.006 .2 0.001 .09
Adult Residents — Direct Exposure
. 1.4 per 6.4 per
Cancer Risk | 3 3 per 10,000 NA 1000 10,000
Hazard Index &4 NA 2.4 5.6
Industrial Workers — Wapor Intrusion
. 1.1 per 1.4 per 2.3 per 6.2 per
Cancer Risk | 000,000,000 | 100,000,000 1,000,000 | 1,000.000,000
Hazard Index 0.000003 0.00003 0.01 0.00001
Adult Residents — Vapor Intrusion
. 7 8 per 9.8 per 1.6 per 4.2 per
Cancer Risk | 4 500,000,000 100,000,000 100,000 106,000,000
Hazard Index 0.00032 0.0001 0.06 0.00008
Risk I Site 15 | Sites 14 and 18 | Site 20 | Sites 9and 23 |
Construction Workers — Direct Exposure
. 1.2 per 8.8 per
Cancer Risk No COPCs Mo COFPCs 100 000,000 100,000,000
Hazard Index 0.002 No COPCs 00002 0.2
Adult Residents — Direct Exposure
. 6.5 2.6 per
Cancer Risk Mo COPCs No COPCs per 100,000 10,000
Hazard Ingex 0.3 No COPCs 0.3 13
Industrial Workers — Vapor Intrusion
. 5.1 per 1.4 per 3.4 per
Cancer Risk 10,000,000 No COPCs 100,000,000 10,000,000
Hazard Index 0.001 No COPCs 0.00003 0.0008
Adult Restdents — Vapor Intrusicn
. .5 per 7.4 per 2.3 per
Cancer Risk 1,000,000 No COPCs 100,000,000 1,000,000
Mazard Index 0.007 Mo COPCs 0.0001 0.005

MA - Not apphcabie. A residential scenario was not evaluated because Site 2B is a wetland.

No COPCs - Maximum concentrations of all chemicals weres less than the screening criteria;

therefore, no evaluation was required.

2.7.1 Hurnan Health Risk Assessment

The major compornents of a8 HHRA include datz evaluation, exposure assessment, loxisity assessment,
risk characterization, and uncertainty analysis. Data evaluation is a task that uses a variety of information
to determine which of the chemicals detected in site media are most likely 1o present a risk o potential

receptars.  The end result of the evaluation is a Hst of COPCs and representative exposure point
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concentrations for each rmediom. During the exposure assessment, polential human exposure palthways
ara identified at the source areas under consideration. Chemical-specific toxicity criteria for the identified
COPCs are identified during the toxicity assessment and are used in the quantification of potential human
healih risks. Risk characterization involves quantifying the risks associated with exposure to the COPCs
using algarithms established by EPA and GTDEP. Risks from chemicals are calculated for either
carcinegenic or noncarcinogenic effects.  The uncertainty analysis idenlifies limitations in the risk
assessmant that might affect the final risk results. The final result of the risk assessment is the
identification of medium-specific COCs and exposure pathways that need to be addressed by an RA.

For the Phase Il Rl HHRA, COFPCs for groundwater were identified by comparing maximum
soncentrations lo EPA Region 3 Risk-Based Concentrations {(RBCs) for tap water ingestion. For the
BGOURI and BGOURI Update/FS, COPCs for groundwater were identified by comparing maximum
delecled concantrations of contaminants to EPA Region % Preliminary Remediation Goals {PR{Gs) for tap
water, Region 3 RBCs for tap water, CTDEF Groundwater Protection Criteria {(GA/GAA), EPA Maximum
Contaminant Levels (MCLs), Conneclicut MCLs, CTDEP RERs for migration of groundwater to surface
water, CTDEP RSRs for volatilization from groundwater to indaor air, and background concentrations.  If
the maximum concentration exceeded any criterion, the chemical was retained as 2 COPC for ail

assccialed expasure routes.

Fatenlial recaptors for the HHRASs for exposures to groundwaler included construclion workers and future
adult residents, with the exception of the Phase Il HHRA, which cnly evaluated potential exposures to
groundwater for construction workers. Fulure residential receptors were evaluated only to provide an
indicaticn of potential risks if the facility was closed and subsequently developed for residential use.
Polential exposure pathways are summarized in Table 2-7. These pathways consider the potential for
exposure based on present use, potential future use, and location of the sites. Exposure assumptions for
the receptors and toxicity information for the COPCs were presented in the Phase |l Rl (B&RE, 1997}
BGOURI (TINUS, 2002a), and BGOUR! Update/FS {TINUS, 2004} and are not reiterated in this ROD,

Exposure point concentrations for sach of the COPCs were developed for reascnable maximom
exposure (RME) and central tendency exposura (CTE) scenarios. For the Phase || and BGOURI HHRAS,
the maximum and averaga concentrations were used for the groundwater exposure point concenirations
under the RME and CTE scenarios, raspectively. Based on the limited data set in the BGOURI
Update/FS, the maximum detected concenlralion was used as the groundwater exposure point
concentration under the RME and CTE scenarios.

Potential human health risks resulting from exposure to COPCs were estimated using aigorithms
established by EPA and CTDEP. The algcrithms are used to calculate risk as a function of chemical
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congentration, human exposure parameters, and loxicity. KRisks attribulable to exposure to chemical
carcincgens were estimated as the probability of an individual developing cancer over a lifetime
[incremental cancer risk (ICR)L. According to EPA, risks less than 1 x 10" {or a sk of tess than ane in
one mitlion) are generally considered to be "acceplable.” and risks greater than 1 x 10™* (1 in 10,000} are
generally considered to be “unacceptable.” According to CTDEP, risks less than 1 x 10°° {1 in 100,000)
for curnulate risk or 1 x 10 {1 in 1,000,000% for individual chemicals are generally considered o be
“acceptable,” while risks greater than 1 x 10° for cumulative risk or 1 x 107 for individual chemicals are
generally considered to be "unacceplable.” The hazards associaled with \he effects of noncarcinogenic
chemicals were evaluated by comparing an exposure level or intake to a reference dose. If the ralio of
the intake of a chemical 1o the reference dose [hazard guolient {HG] excesds unily, NONCArciNDgenic
(toxic) effects may occur. A hazard index (HF) was generated by summing the individual HGs for all the
COPCs associated with a speciiic pathway. If the value of the H1 exceeds urity, noncarcinogenic health
effects associated with that particutar chemical mixture may cccur, and therefora it s necessary o
segregata the HQOs by target organ effects or mechanism of action. The HG should not be construed as a
probability in the manner of the |CR, but rather as a numencal indicator of the extent to which a predicted
intake exceeds or is less than a reference dose (RID). The results of the HHRAs for Sites 2, 3, 7, 14, 15,

18, 20, and 23 {which includes Site 3} are discussed below.

2.7.11 Site 2

Human health risks associated with Site 2 groundwater were evaluated during the Phase Il R and
BGOURI (Site 2A only) and were re-evaluated in a 2008 fechnical memorandum based on changes to
risk assessment guidance and collection of additional data.

The HHRA for Site 2B groundwater performed as part of the Phase [| Rl evaluated cancer and non-
cancer risks for currant and future canstruction warkers (the only receptor expecied o be exposed to site
groundwater under current and reasanably anticipated fulure land uses). The estimated cancer risk of
4 x 107 for construstion workers was less than EPA's larget risk range and CTDEF's targel risk. The
cumulative non-cancer risk associated with exposure to groundwater for the corstruclion worker was less
than the EPA and CTDEP acceptable level gof 1.0 for the CTE =scenario but exceaded 1.0 for the RME
scenario, The elevated non-cancer hazard was primarily attributed to dermai exposure o manganase,
which is relativety abundarnt in lhe environment. The chemical-specific risk for manganese via dermal
contact (1.7 slightly exceeded 1.0 and was based on very conservalive exposure assumplions (exposure
of construction workers lo groundwsater for 8 hours per day for 120 days per year). A re-evalualion of
manganese data based on more realistic exposure assumptions (4 hours per day for 30 days) results in
an H! of 0.2, less than the EFA and CTOEP acceplable level.
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The results of the Phase Il B! risk assessment for Sie 24 indicated polentially unaccepiable cancer and
non-cancer risks basad on exposure of construciion workers o groundwater at the site, Howewver, this
risk assessment was conducted using data collected prior to capping of the landfil. The risk assessment
was updated as part of the BGOURI, as discussed below.

Faotential groundwater receptors evaiuated included only construclion workers polentially exposed 1o
groundwater via dermal contact while excavating building foundaiions. Decause of the nature of the sile
{i.e., a covered former landfill}, a future residential exposure scenatio was not conaidered, Maximum and
average concenirations were used to represenl exposwe point concentrations for the RME and CTE
scenarios, respeclively. No carcinogenic loxicity factors were available for the identified COFCs;
consequantly, cancer risks were not estimated for construction workers exposed to groundwater, HIis for
construction workers exposed to groundwaler were 000008 and 0.00004 for the RME and CTE
scenanos, respectively, less than EPA' and CTDEF's acceplable level of 1.0

The HHRA conducted lor Site 2 groundwater during the BGOURI was re-gvaluated in 2008 to determine
if changes in EPA and CTDEFP risk assessment guidance and recently collected groundwater data
{August and December 2006 groundwater momitoring results) affected the risk assessment conclusions.
The mast recent VOO dala were also re-gvaluatsd to estimate risks associated with vapor intrusion. The
following is a summary of the results of these re-evaluations:

* The HHRA for Site 2A prepared during the BGOURI evaluated poteriial risks from exposures 1o
groundwater by construction warkers., The HHRA determined that risks for construction workers werea
within LSEPA and CTDEP acceptable levels. Polential risks for construction workers exposed to
Sile 2A groundwater would stlf be acceptable using the analylical results from the most recent rounds
of groundwater sampling.

« Risks to hypothetical future residents using Site 2 groundwater as a drinking water supply would
eiceed USEPA and CTDEP acceptable levels, although residential development of Site 2A is
prohibited.

+  The vapor intrusion evaluation for groundwater determined that risks from vapor intrusion were within
USEPA and CTDEFP acceptable levels for residential and industrial scenarics.  The evaluation

soncluded that no further action was required for vapor intrusion issues at Site 2.

The memaranda for these re-evalualions are included in Appendix E.
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2.7.1.2 Site 3

The BGOURI UpdalelFS HHRA evaluasted risks from exposure to Sile 3 groundwater for construclion
workers and hypothelical future adult residents.  Dermal contact with groundwaler was the expostre
reute evaluated for construction workers, and exposures to groundwater through direct ingestion, dermal
conlact while showering/bathing, and inhalation of volatiles while showering/bathing were evaluated for

hypothetical adult residents.

Tables 2-8 and 2-9 present the risk estimates from the BGOURI Update/F5 HHRA for Site 3 under the
RME and CTE scenarios, respectively, Although nol presenled in Tables 2-8 and 2-9, the risk estimates
from the Fhase || HHRA and BGOUR! HHMRA are ¢omparablz to those presented in the BGOUR!
Updale/FS HHRA. Risk Assessment Guidance for Superfund [RAGS) Part D tables for Site 3 {Summany
of Receptor Risks and Hazards for COPCs) are included in Appendix F.

Cumulative ICRs and His for exposures to groundwater by construction workers were within the EPA and
CTDEF acceptable ranges for both the RME and CTE scenarios. ICRs and His exceeded the EFA and
CTDEF acceptable ranges for hypothetical adult residents under the RME and CTE scenarios.
Carcinogenic PAHS, VG, and arsenic werg the major contributors to the unacceptable risks. Thesa risks

are subject to several saurces of uncertainty as discussed below.

Carcinogenic PAHs were only detected in one groundwater sample, which was collecled from a
temporary monitoring well.  The turbidity associated wilh tnis groundwater sample was elevated:
cansequently, the carcinogenic PAHs detected in the groundwaler sample from Lhis well are belisved to
e associated with suspended solids in the groundwater sample and are not believed to be dissolved
constituents in groundwater.  Therefore, the cancer risks presented in the HHRA for exposures to
carcinggenic FAHs in groundwater were determined to be overestimated and not representative of actuai
site risks. PAHs were not retained as final COCs for Site 3 groundwater.

Arsenic was only detected in two of eight groundwaler samples collected during the DGl The
concentrations of dissolved arsenic n the groundwater samples are comparable o the background
dissolved arsenic concentration. It is likely that the elevated arsenic concenlration detected in cne
unfiltered groundwater sample (2DMW20S) is refated to the suspanded sclids in the groundwater sample.
Therefore, the carcinogenic and noncarcinogenic risks presented in the HHRA for exposures o arsenic in
groundwater were determined to be overestimated and not representative of actual site risks. Arsenic
was not retained as a finat COC for Site 3 groundwater.

1,1,2-Trichloroethene and alpha-BHC were only detected once in groundwater samples collected from

temporary wells. The 1,1,2-richircethane concentration was less than federal and State MCLs and the
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CTDEP RSR.  No other crileria were available to evaluate the detection of alpha-BHZ, The risk
associated with alpha-BHEC (dermal = 2.1 ¢ 10® and ingestion = 1.2 x 10:%) marginally exceeded CTDEP's
1 x 10% risk leve! for individual chemicals, Based on the low frequencies of detections, the uncertainty
associaled with data from temporary wells, and the marginail risks associated with the two chemicals,
1.1 2-trichlorcethene and alpha-BHC were determined not be COCs for Sile 3 groundwater.

Although estimated risks from exposure to concentrations of TCE in groundwater from Site 3 did not
excead acceplable levels, TCE was included as a final COC for Site 3 groundwaier because | was
detected al concentrations that exceeded federal and state MCLs and lhe CTDEP RSR. Therefore,
based on lhe resulls of the risk assessment and comparisons o risk-based crileria, COCs for Site 3
groundwaler inchude TCE and V.

Groungwater data frem the Year 1 Annual Groundwater Monitoring Report for Sites 3 and 7 (TiNUS,
2007 were used to evaluate the polential for vapor inlrusion at Site 3 (see Appendix E.3). Based on
comparisons of datscted VOC concantrations to EPA and CTDEP screening criteria for vapor intrusion,
chloroform, TCE, and VC were retained for further avaluation using the Johnson and Eftinger Vapor
intrusion Model (ERPA, 2004). Modeling results showed that cancer risks and hazard indices for residential
and industrial scenarics did not exceed EPA acceptable levets, Cancer risks for chloroform and VT for
residential exposures exceeded CTOEP acceptable risk levels, Cancer risks for TCE based on California
Ermdronmental Protection Agency toxizity criteria {as recommended by EPA Region 1) were within CTDEP
acceptable levels for residential and induslrial scenarios, but cancer risks based on draft EPA toxicity crileria
exceaded CTDEP acceptable lavels,

The Johnson and Ettinger Yapor Mode! was also used to calculate site-specific, risk-bazsed, residential and
industrial PRGs and CTDEP RSRs for vapor inlrusion. The maximum detected concenlration of chloroform
exgeads the site-specilic PRG for residential exposures but is less than the site-specilic PRG for Induslrial
exposures, EPA MCL, and CTODEP RSRs for vapor intrusion.  Because the modeling only showed potential
cancer risks exceeding CTOEP acceptable fevels and because the maximum chioroform concentration did
not exgeed CTDEP R3Rs for vapor intrusion, it is determined that there are no vapor intrusion issuss
associated with chlereform and no further action is required, The maximum detected cancentration of TCE
exceeds the EFA MCL but is less than the site-specific PRGs and CTDEP RERs for vapor inbrusion. A
groundwater monitoring program and LUCS are in place lo address the exceedance of the EPA MCL for
trichleroethene. Therefore, no further action is requirad for vapor intrusion issues associaled with TCE,

The maximum detected concentration of VT [at well 2DMW295) exceeds the EPA MCL, sile-specific PRGS,
and residential CTDEF RSR for vapor intrusion, A groundwater monitoring program and LUCs are in place
Io address lhe exceedance of lhe EPA MCL for VO, Based on comparisans to CTDEP RSRs for vapor
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intrusion, the VC concenfration detected in groundwater al monitoring well 2DMWZ95 does not represent a
vapor infrusion issue under the cument industrial scenario st may he an issue under a fulure residential
scenario. Risks associated with a building conskucted in the vicinity of moniloring well ZDMW25S for
tndustrial purpozes would be acceptable; however, associated risks for a building within 100 feet of
ZDMW 205 for residential use would be unacceptable unless steps were taken to miligate vapor infrusion.

27132 Site 7

Tne BGOURI UpdatesfFS HHRA evaluated risks from exposure to Site 7 groundwater for construction
workers and hypothetical future adult residents. Dermal contact wilh groundwater was the exposure
route evaluated for construclion workers, and exposures to groundwater through direct ingestion, dermal
contact while showering/bathing, and inhalation of volaliles while showering/bathing wers evaluated for
hypothetical adult residents.

Tahles 2-10 and 2-11 present the risk estimates from the BGOUR| HHRA for Site ¥ under the EME and
CTE scenarios, respectively. Only the resulls from the BGOURI HHRA are presented in these tables
because no new data were collected during the DGl for the BGOUR! Update and no changes to the
HHRA were made during the BGOURI Update, Although not presented in Tables 2-10 and 2-11, the rigk
eslimates from the FPhase Il HHRA are comparable to those presented in the BGOURI HHRA. RAGS
Fari D lables for Site 7 {(Summary of Receptor Risks and Hazards for COPCsh are included in

Appendix F.

Cumuiative WCRs and Hls resulling from exposure to groundwater by construstion workers werg wilhin
EPA and CTDEP acceptable ranges for bath the RME and CTE scenarios. IWCRs and His exceaded EPA
and CTDEF ascceptable ranges for hypothetical adull residenis under the RME and CTE scenarios.
Benzene, bis(2-ethylhexyl) phthatate, HCE, 1,4-DCHB, TCE, arsenic, and chroemium were the major
contributors 1o the uvnacceptable risks, These risks are subject o several sources of uncertainty as

discussed below.

Bis{2-ethylhexyl) phthalate was detecied infrequenily in groundwaler and is a commaon laboratory
contaminant is typically associated with plastics (well casings, plastic bottffeware, etc). It is unlikely that
the detections of bis{Z-sthylhexyl} phithalate are assccisted with 2 Site 7 socurce. Based on this
information, it was determined that the elevated risks from exposures 1o bis{Z-ethylhexyl) phihalate were
overestimated and limited to a small section of Site 7. Bis{2-athylhexy!) phthalate was not retained as a
final COC For sile 7 groundwater.

Arsenic and chromium were detected infrequantly in groundwater samples collectad during the BGOURI,
Detected concentrations of arsenic were less than the Connecticut MCL in all samples and anly exceeded
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the EPA MCL in the sampie from temporary monitoring well ¥TW0D9. Deteclked concentrations of
chromium only exceadad the EPA MCL and Connecticut MCL in the groundwater sarmple from termporary
monitoring well 7TW09. The detected concentrations of most other metals were significantly higher in the
sample from temporary monitoring well 7TW09 compared (o concentrations fn samples from other
monitoring wells. The total suspended solids content in the groundwater sample from 7TW09 was two
orders of magnitude greater than in any of the groundwater samples from the other wells. It is likely that
the elevated arsenic and chromium concentrations detected in lhe groundwater sample from 7PW09 are
related to the suspended solids in the groundwater sample and are not believed to be dissolved
constituents in groundwater.  Therefore, the cancer risks and HIs presented for arsenic and chromium
were determined to be overestimated and not representative of actual site rigsks. Arsenic and chromium
were not retained as final COCs for Site T groundwater.

Although eslimated risks from exposure o concenlrations of CB in groundwater from Site 7 did not
exceed acceplable levels, CB was included as a final CDO for Site 7 groundwater because it was
detected at concenlrations that exceeded federal and state MCLs and the CTDEFP RSR. Therefore,
based on the results of the risk assessment and comparisons {0 risk-based criteria, C0OCs for Site 7
groundwater include berzene, C8, 1,4-DLB, HCB, and TCE.

The results of the 2008 vapor intresion evaluation indicated that NFA is required for vapor intrusion issues
at Site 7 (see Appendix E 3}

2.7.1.4 Site 14

The BGOURI Update/FS HHRA evaluated risks from exposure to Site 14 groundwater for construction
workers and hypothetical future adult residents. Dermal contact with groundwater was the exposure
route evaluated for construction workers, and exposures o groundwater through direct ingestion, dermal
contact while showeringfbathing, and inbafation of volaliles while showering/bathing were evaluated for
hypothetical adult residents,

A summary of Site 14 groundwater data from the BGOUR! UpdatefF5 is presented in Table 2-12.
Congentrations of all chemicals in Site 14 oroundwater were less than all available screening criteria and
basewide background levels. Iron and manganese concenlrations exceeded secondary MCLs; however,
secondary MCLs are non-enforceable guidelines ragulating contaminants that may cause cosmetic
effects (such as skin or looth disceloration) or assthelic effects (such as taste, odor, or color} in drinking
water and are not associated with unacceptable health risks. Consequently, no GOCs were retained for
Site 14 groundwater, and no adverse health effects are anticipated from exposure to Site 14 groundwater,

Q20806/P 2-01 CTO 43



SEPTEMBER 2004

The results of the 2008 vapor intrusion evaluation indicated that NFA is required for vapor infrusion issues
al Site 14 (see Appendix E.3).

2715 Site 15

The BGOURI UpdatefFS HHRA evaluated risks from exposura lo Site 15 groundwater for construclion
workers and hypothetical future adult residents. Dermal contacl with groundwaler was the exposurs
route evaluated for construction workers, and exposures to groundwater thraugh direcl ingaslian, dermal
contact while showering/bathing, and inhalation of volatiles while showering/bathing were evaluated for

hypothetical adult residents.

Tables 2-13 and 2-14 present the risk estimates from the BGOURI Update/FS HHRA for Site 15 under
the RME and CTE scenarios, respectively, RAGS Part D tables for Site 15 {(Summary of Receptor Risks
angd Hazards for COPCs) are included in Appendix F.

No carcinogenic COPCs were identified in groundwater; therefore, no |CRs were calculated for exposures
to groundwater. His for exposures to groundwater by construction workers and fulure adolt residents
were within the EPA and CTDEP acceptable ranges for both the RME and CTE scenarios.
Consequently, no COCs were retained for Site 15 groundwater, and no adverse health sffects are
anticipated from exposure to Site 13 groundwater.

The results of lhe 2008 vapor intrusion evaluation indicated thal NFA is required for vapor intrusion issues
at Site 15 (see Appendix E.3).

2.7.1.6 Site 18

The Site 18 groundwater COPCs and the screening criteriaz used 1o identify them are summarized in
Tables 2-15 and 2-16, No human health COPCs were identified for groundwater; therefore, no ICRs and

Hls were calculated for exposures to groundwater,

Manganese in groundwater was the only chemical with a maximum detected concentration that exceeded
its direct contact screening crileérna but was not retained as & COPC hased on a comparison o
hackground levels. Expogures to groundwaler were not evaluated in the HHRA because no COPCs were
identified for groundwater at Site 18, although potenbal receptors for exposures to groundwater would be
construction workers and adult residents, Potential risks from dermal exposures to manganese in water
are insignificant (EPA, 2001}, consequently, the elimination of manganese as a COC on the basis of
background would nol affect risk estimates for the conslruction warker bacause this receptor would enly
be evaluated for dermal exposures to groundwater. Potential exposure pathways for future adult
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residents include ingestion and dermal contact with groundwsler. It exposure to manganese in
groundwater by a future adult resident were evalualed in the HHRA, the resulling HG for manganese
would be 0.4, which is less than the EPA and CTODEFR acceplable level of 1.0, indicabing that no adverse

health effects are anticipated for adult residents exposed to manganese in groundwater at Site 18.

The HHRA, data screening resulls, and uncertainty analysis showed that there are ro groundwater COCs
for Site 18, and no adverse health sffects are anticipaled form exposurs to Site 18 groundwater.

Because no VOCs were detected in groundwater samples collected at Site 18 during Lhe BGOURI, vapor

intrusicn is nat an issue at the site.

2747 Sita 20

Risks fram exposures 1o Site 20 groundwater for construction workers and hypolhelical adult residents
were avaluated in Ihe Phase | HHRA and BGOURI HHRA, A screening risk evaluation was presented in
the BGOURI UpdaleiF S, although the data set from the BGOURL Updale/FS only included metals. In
2008, the risks for exposures to gmunﬂwater at Sile 20 were re-evalualed using the most recent data set,
which consisted of organic sample resulls from the BGOURI and inorganic sample resulls from the DGI.
The re-evaluation estimated risks from exposure 10 Site 20 groundwater for construction workers and
hypatheticat future aduit residents, Dermal comact with groundwater and inhalation of volatilies were the
exposure routes evaluated for constuction weorkers, and exposures 1o groundwaler through direct
ingestion, dermal contact while showering/bathing, and inhalation of volatiles while showering/bathing
were evaluated for hypothetical adult residents.

Tabhles 2-15 and 2-16 present the latest risk estimates for the combined DGI and BGOUR| groundwater
data set under the RME and CTE scenarnios, respectively. RAGS Part D lables for Site 20 (Summary of
Receptor Risks and Hazards for COPCs) are included in Appendix F. Cumulative |CRs and His for
'expnsures to groundwater by construction workers were within EPA and CTDEFP acceptable risk ranges
for both the RME and CTE scenarios. For hypothetical adult residents, cumulative ICRs and Hls were
within EPA acceptable risk ranges for both the RME and CTE scenarios. |CRs for hypothetical adult
residents exceeded the CTDEP acceptable risk level of 107 for cumuiative exposures under the RME
scenano amd the CTOEP acceptable level of 10 for individual chemicals under the CTE scenario.
Benzofajpyrens and arsenic were the major conlributors 1o the unacceplable CTDEP risks. The risks
estimated in the re-evaluation are subject to several sources of uncettainty as discussed below.

ICRs for benzo{a)pyrene and arsenic exceeded CTDEP acceptable levels in the sk re-gvaluation.

Benzo{a)pyrene was not deteclted in groundwater samples collected during Lhe Phase 1l Rl and was only
detecied n one groundwater sample collecled during the BGOURL  The delected concentration of
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henzo{ajpyrene [0.05 pgil} was less than the federal MCL (0.2 pgil) and the Conneclicut GASGAA
groundwater criterion (0.2 pg/L). Therefore, benzof{a)pyrene was not considered as a COC in Site 20

groundwaler.

The concentration of arsenic in one well (PWCMW1S) during the DG| was near the background
concentration and less than the federal MCL, Connecticut GA/GAA groundwater criterion, and
Connecticut MCL. Arsenic is known o be refated to dredge spoils in Ihe area, and it is nat likely to be
related to a Site 20 source. Consequently, arsenic was not retained as a COC for groundwater at Site 20,
Therefore, no COCs for direct contact exposures to groundwater at Site 20 were identified, and no

adverse health effects are anticipated from expasure to Site 20 groundwater.

The results of the 2008 vapor intrusion evaluation indicated that NFA is required for vapor intrusion issues
at Site 20 {zee Appendix E.3).

2718 Site 23

Human health risks associated with groundwater at Site 23 were gvaluated during the BGOURI (TINUS,
2002) and were re-evaluatad in a 2008 technical mamorandum based on changes to risk assessment

guidance and callestion of additional data.

Maximum datected concentrations of PCE, naphthalene, and lead in groundwater during the BGOURI
exceaded risk-based screening levels {(Region 9 PRGs) and were relained as COPCs.

ICRs for construction workers exposed to groundwater were 1.3 x 10? and 1.1 x 10™ for the RME and
CTE scenarios, respectivaly, which are less than USEPA's targel risk range of 107 to 10 and CTDEP's
acceptable nsk level of 407 for cumulative exposures. The ICRs for future adult residents exposed to
groundwater were 4.5 x 10° and 1.6 x 107 for the RME and CTE scenarios, respectively, which are less
than or within USEPA's target risk range and less \han CTDEP's acceptable risk level for cumulative
exposures. The chemical-specific ICR for telrachloroethene under the RME scenario exceeded CTDEP's
target level of 1 x 107 for individual chemicals; however, the maximum detected concentration for
tetrachloroethene was less than its CTDEP RER.

His for consbuclion workers exposed to groundwater were 0.0002 and 0.0001 for the RME and CTE
scenarios, respectively, which are less than USEPA's and CTDEP's acceplable level of 1.0, Hls for adult

residents exposed to groundwater were 0,02 and 0.0045 for the RME and CTE scenarios, respectively.

Risks estimated dwing the BGOURI for the RME scenario at Site 23 are presentad in Table 2-17. The
conciusions of the HHRA conducted for Sile 23 groundwater as part of the BGOURI were as folows:
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s Cancer risks for construction workers and non-cancer risks for construction workers and hypothetical
future adult residenls exposed ko groundwater at Sile 23 were within USEPA and CTDEP acceptabte
levels for the RME and CTE scenarios.

s Cancer risks for adult residents exposed to groundwater at Site 23 were 1838 than or within USEPA's
target risk range and less than CTDEP's acceptable risk level for cumulative exposures. The
chemical-specific cancer risk for PCE exceaded CTDEP's target level of 1 x 10°® for individual
chemicals, however, 1he maximum detected concentration for tetrachloroethene was less than ts
CTDEF RSR.

+ Because groundwater at Site 23 is not used for human consumption and it is not likety (o be used for
human consumption in the foreseeabls future because of its current classification (i.e., GB
groundwater which indicates that it is unsuitable for direct human consumgption without freatment), it
was delermined Ihat an F5 was not warranied. Howsever, it was recommended that the decisian for
preparation of an FS for Site 23 groundwater be postponed until site conditions stabilize and the
results of lhe metering pit sampling and analysis program are evaluated,

The HHRA conducted for Site 23 groundwater during lhe BGOLURI was re-evaluated in 2008 to determine
if changes in EPA and CTDEP risk assessment guidance and recently collected groundwater data (data
from quarterly underdrain meter pit sampling) affected the risk assessment conclusions (see Appendix E).
The following is a summary of the results of the re-evaluation:

e Changes in rnisk assessment guidance since the BGOUR| did not affect the conclusicns of the
BGOURI risk assessmeant.

s During the BGOURI, the chemical-specific cancer risk for PCE exceeded CTDEP's target level for
individual chemicals, allhough the maximum detected concentration was less than the CTDEF RER.
Concentrations of tetrachloroethene decreased from 3 pgfL during the BGOURI to 0.4 pgfl. during
September 2007 metering pit sampling. The chemical-specific risk associated with tetrachloroethene
is now |ess than the CTDEF target level for individual chemicals.

« Concentrations of all chemicals detected in groundwater collected during the first four quarters of
underdrain metering pit sampling were less than CTDEP surface water protection and volatilization
criteria with the exceplion of arsenic and several SYOCs. The concentration of total arsenic in the
sample collected in September 2007 exceeded the surface water protection criterion, although the
concentration of arsenic in the filtered sample was less than Lhe criterion.  Arsenic detected in the
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unfiltered sample is believed to be a resull of suspended solid particles in the water, and the filtered
sample s more indicalive of groundwater qualily. Concentrations of sic PAHs and
hexachlorobenzene exceeded surface water pralsclion criteria in December 2007, however, Ihese
chemicals were not detected in the duplicate sample and wers nol detected in February 2008.

» Potential risks for construciion workers exposed to Site 23 groundwater would still be acceptable
using the analytica! results from tha most recent rounds of groundwater sampling.  Polential risks for
hypothetical residents exposed to Site 23 groundwater exceed acceptable |evels, but Site 23 is not
sullable for residential development (based on petroleurn cleanup to industrial standards and GB
groundwater classification).

+  The vapor intrusion evaluation for Sila 23 groundwater determinad that risks from vapor intrusion did
not excesd EPA and CTDEP acceptable leveis for residential and industrial scenariops. The
evaluation concluded that no further action was required for vapor intrusion issues at Site 22,

« Based on exisling information, Site 23 groundwater dees not pose a significant threat to human
health or the environment under current and expected future land use. Adverse health effects are

possible under hypothetical future residential land use.

27.2 Summary of Ecological Risk Assessment

An ERA for Site 3 groundwater at the NSA was performed for the BGOURI Update/FS. A surmmary aof
this ERA is presented in the following subsections. Ecological risks for the remaining portions of Site 3
and Sites 7, 14, ard 20 were evaluated during the Phase |l Bl. Groundwater was mot identiied as an
ecological issue at those sites. No ecological risk assessments were performed at Sites 15 or 18 because
there were no acological issues idenlified at the sites. Site 15 iz located within a paved parking area and
Site 18 is a2 building. Both sites are in well developed portions of NSB-MLON and neither pravide habitats
suitable for supporting a wildlife population.

27.21 Site 2

The Area A Landfill, Site 2A, currently represents generally limited habitat dua to the pavement covering
the landfill and its proximity to areas of high human activity {e.g., Area A Weapons Center}. Site 2A does
border areas that represent potential wildlife habitat or may provide cover for ecological receptors.  An
ecological risk assessment was conducted as part of the Phase |l R {conducted in 1993 and 1934} and
considered sile condilions prier to construction of the |andfill cap in 1997, Based on conditions after
capping, the Phase |l Rl concluded that the Area A Landfill represents little potential risk to ecological

receptors.
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Exposure of ecological receptors to groundwater or surface water afiected by groundwater was not
expected and was therefore not evaluated in the ecological risk assessment for Site 2A. Groundwater
from Site 24 discharges to surface water in the Area A Woetland {(Site 2B}, and surface water
contarnination at Site 2B was evaluated in the ecological risk assessment for this site, which was also

conducted as part of the Phase Il RI.

Using conservaltive exposure assumptions, maximum and average chemical concentrations in surface
water, sediment, and soil at Site 2B were compared to benchmark values protective of various terrestrial
and aguatic recepiors. The results of these comparisons indicated that chemicals associated with these
media at Site 2B could adversely impact aguatic biota, terrestrial vegetation, soil invertebrates, and
terrestrial vertebrates. These risks are being evaluated and will be addressed as necessary under OU12,
Site 2B sedimenl, as part of the Phase Il Rl

2.7.2.2 Site 3
Introduction

The goal of Ihe ERA was o determine whether adverse ecological impacts are present as a result of
exposure o chemicals released ko the environment at Site 3 - NSA. The ERA methodalogy used was the
Finat Guidelines for Ecalogical Risk Assessment (EPA, 1988), ihe Ecolagical Risk Assassment Guidancs
for Superfund: Process for Designing and Conducting Ecclogicat Risk Assessments {EPA, 1897}, and
Mavy Folicy for Conducting Ecological Risk Assessments (Mavy, 1899b). The ERA consisted of Steps 1,
2, and 3a of the ERA process. A summary of the ERA conducted for the groundwater at Sie 3 is
provided bejow.

Exposure Assessment

A general description of Site 3 is presented in Seclion 2.5 of this ROD. Site 3 — NSA, Iocated adjacent to
Stream 5 in the northern porlion of Site 3, is very small ang cansists primarily of a2 steep embankment,
The embankment slopes to an intermittent stream ({Stream 5) separated from Triton Road by a narrow
sirip of grassed land {approximately 10 o 15 feat wide). The embankment is covered by large rocks,
boulders, and small trees. Figure 2-20 presents the conceptual site model, In summary, the primary
source of contamination was assumed o originale al the surface. It is likely that lha contamination
migrated through the scil to groundwater. In addition, contamination Thal migrated lo groundwater could
have discharged to Stream 5. There is also a possibilily that contamination could have migrated to
Streamn 5 sediment as a result of erosion of the embankment. Ecological receptors can be exposed to
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contaminants in the surfacs water, sediment, and surface soll by direcl exposure, ingestion of media, and

ingeslion of centaminated food ilems.

Assessment and Measurement Endpoints

For the ERA, the assessment endpoint associated with exposure {o groundwater included the protection
of aguatic invertebrates fram a reduction in growth, survival, andfor reproduclion caused by site-related

chemicals.
The fellowing measurement endpgint was used to0 evaluate the aszessment endpeird in this ERA.;

+ Decreases in survival, growth, andfor reproduction of aguatic inverlebrales were evaluated by
comparing the measured concentrations of chemicals in the groungwater to surface water screening
values designed 1o be protective of these ecolpaical receplors.  Groundwaler sample concentrations
werg compared to surface water sereening values as a conservative measure o evaluate the

potential rigralion pathway of groundwater discharge o Slream 5.

Identification of Chemicals of Potential Concern

Fotential risks o aquatic receptors resulting from expasure to chemicals were evaluated by comparing
the chemical concenlrations in the groundwater to screening levels, Table 2-18 presenis the sources of
the screering levels. An ecological effects quotient {EECH approach was used to characterize 1he risk to
potential ecofogical receptors. This approachk characierizes polential effects by comparing exposure
concentrations o effects data. The EEQs for aguatic receplors were calculated as follows:

Cow
EEQ =
SwiY
whera;
EEQ = Ecological effecls quotient {unitless)
Coow = Cuntaminant concentration in surface water {pa/L or mg/L)

SwSY = Surface waler receptor screening value (pgil)

Ecological COPCs were selécted by the following procedures:

« Chemicals with EECs greater than 1.0 {using maximum concentrations) were retained as COPCs for
further evaluatian because they have a potenlial to cause risk 1o ecological receptors.
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+» Cormtaminanls without screening levels were retained as COPCs but were only evaluated

qualitatively.

One VOC, five SVOCs, seven total metals, and three filtered metals were retained as COPCs in
groundwater for the polential future exposure scenario of migralion o surface water in Stream 5
{Tahle 2-18). Benzo(ajpyrene, aluminum, barium, copper, iron, lead, and manganese were retained asg
COPCs because their maximum concentrations exceeded associated surface water screening values
{SwSVs). All ather chemicals were retained as COPCs because no toxicity information was available for

COmparisan.

Step 3A = Refinement of Conservative Exposure Assumplions

Step 3a consists of a refinement of the conservative expasure assumptions used o select COPCs la
more realistically estimate polential risks fo ecological receptors. This refinement is quaktative in nature
and dizscusses ilems such as habitat, expoiure concenlrations, and alternate benchmarks, The
chemicals discussed in the following paragraphs were ratained as COPOCs because thelr maximum

detections in groundwater exceeded SwSVs or because SwSVs were not available for comparisan.

VC was relained as a COPC because no SwSY was available ko companson o the maximum
groundwatar concentration. It should be noled, however, that VOCs= are typically not detected in surface
water samples due to their high degree of volalilily. Also, based on SwSYs for the ather VOCs, YC is not
expected to be detected in groundwater at sufficient concentrations to cause ecological risks to aquatic
receptors if discharged to Stream 5. VG was nol ralained as a COC.

Benzo(a)pyrene was retained as a COPC because lhe single detected concentralion excesded the
conservalive SwaV. However, the Sw3V seems overly conservative when compared to Sw3Ws for olher
PAHs from different sources {e.q., SwSV for acenaphthene is 23 pgil, SwSY for fluorene is 3.9 pofl}.
Additionaily, benzolapyrena was detected in oniy one of five groundwater samples (i.e., tha sample from
3TW28). At such a low groundwater concentralinn, it is unlikely that benzo{alpyrena would be detected
in surface water upen discharge 1o Stream b dug to dilution. Benzo{a)pyrene and other PAHS ware also
detectad in the surface soil sample from this lecation indicating that its presence in groundwater may bs
altributable to a lack of proper development {turbidity) in this temporary well. Benzo(a)pyrene was not
retained as a COC.

Benzo{g h.i}perylene, benzofk)flugranthens, dibenzofa hlanthragene, and indenoi1,2,3-cdlpyrens were
retained as COPCs because no individual SwSYs were available for comparison, Alternate surface water
benchmarks for lhese PAHS could net be located; therefore, further evaluation of thesa chemicals was
not possible. However, these chemicals were only delected in ong of five groundwater samples {i.e., the
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sampie from 3TW28). As with benzofa)pyrene, these PAHs are unlikely to be delected in surface water
wpon discharge to Stream 5 due to dilution, These PAHs were also detected in \he surface soil sample
from this Igcation indicating their presence in groundwaler may be attributable lo a lack of proper
development in this temporary well. For these reasons, benzoigh.ilperylene, benzokifluaranthene,
dibenzola hianlhracene, and indeno(1,2 3-cdipyrene were nof retained as COCs.

Aluminum, barium, copper, iron, lead, and manganese in total metals samples were retained as COPCs
becauvse their maximum detected concerdrations in groundwater exceeded cormesponding Sw3Vs.
Barium, iron, and mangansse were additionally retained as COPCs in filtered metals samples because
their maximum fillered groundwater concentrations exceeded associated SwSVs,  Vanadium was
additionally retained as a COPC because an SwSV was not available for comparison {see Table 2-18),

Aluminum, copper and lead were detected at maximum concentrations in unfiltered groundwater sarnples
that exceeded their réspective SwiWs. Vanadium was delected at a maximum concentration that shightly
exceeded background. Aluminum, copper, lead, and vanadium were not detected in fitered samples,
hawever, and detections of these metals in upfiltered samples ¢ould be attributable 10 a lack of proper
development of the lemporary wells, Only concentration fevels thal occur in fillered samples are
considered to be hicavailable to aquatic organisms. For these reasons, these metals are nol likely lo be
present in groundwater at concentrations that would present unacceptable risks o aguatic receptors after
migration to surface water. Aluminum, copper, lead, and vanadium were not retained as COCs.

Banum was detected at a maximum concentration of 74.8 pg/L in unfiltered groundwater sample
S3IGWITW3001, exceeding the SwSV of 4 poft . However, the background concentration of 227 pgfl is
nearly three times greater than the maximum groundwater detection, mdicating that barum
concentrations are naturally occurring ang not likely attributable fo a contamination source.  Barium was
also detecled in filtered samples at a maximum concentration of 75.6 pgfl, well below the background
filtered concentration of 124 pgfl. Far these reasons, site-relaled risks from barium are not considered

likedy, and barium was not retained as a COC.

Iron was detected at a maximum cencentration of 20000 pg/L in unfiltered groundwater sample
SICWITWZEDT, excesding the SwSY of 1,000 pg/'l. However, lhe maximum concentration is less than
the unfiltered background concentration of iron at 28,200 pgfl. fron was also delected in fillered samples
at a maximum concentration of 15200 pg/l, welt below the background filtered concentration of
25300 pgfl.. For these reasons, site-related rigks from iron are not considered likely, and iron was not
retagined as a COLC.
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Manganese was detected at 2 maximum concentration of 764 pgfl in groundwater sample
SIGWITW2701, exceeding the SwSV of 120 ug/l. However, the hackground manganese concentration
of 11,700 po/l is nearly 15 times greater than the maximum deiected groundwaler concentralion,
Additionally, manganese was detected in filtered samples at a maximum concentration of 486 pgil, well
below the background fitered concentration of 2,400 pg/L.  For these reasons, site-related risks from
manganese are nol considered likely, and manganese was not retained as a COC.

Summary and Conclusions of Sile 3 ERA

Several chemicals detected in groundwater were initially retained as COPCs because their chemical
cancentrations exceeded screening levels resulting in EECQs greater than 1.0 based on conservative
exposure scenanos. These chemicals were then re-evaluated in Step 3a of the ERA to determine which
chemicals have the greatest potential for causing risks o ecological receptors, and therefore, should be
retained as COGCs for further discussion and evaluation. The ecclogical endpaints evaluated in this ERA
were aguatic receptors. In summary, no chemicals were ratained as ecological COCs,

2.7.2.1 Site 23

An ecological risk assessment was not conducted for Site 23 groundwater because there are no

ecologicat receptors for groundwater at the site.

2.8 REMEDIAL ACTION OBJECTIVES

Remedial action objectives {RAOs) provide a general description of what the response actions will
accomplish. These goals typically serve as the design basis for many of lhe remedial alternatives
discussed in the next section. The RAOS provids the basis for evaluating remedial options for Sites 3 and
7 groundwater and an understanding of how the risks identified in the previous section will be addressed
by the response actions. No RAOs were necessary for Siles 2, 9, 14, 15, 18, 20, and 23 because there

were no unacceptable risks and thersfore no remedial aclions proposed for the sites.
RAOs wers developad to address the COCs detected exclusively at Site 3 (VC) and the COCs detected
alt both Sites 3 and 7 (TCE and HCB). Separale RAOs were developed 10 address the COCs detected at

Site 7 exclusively (1 4-DCE, benzene, and CB).

2.81 Sites 3 and 7 Groundwater RAQS

Sites 3 and 7 groundwater RAOS are as follows:
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#A0 A1 To protecd cument receptors (construction workers) from incidental expasure 1o

groundwater contaminated with chlorinated hydrocarbons at concentrations greater Inan PRGs.

RAO A-2. To protect potential future receptors from regular ingestion {potable water supply) of
groundwater contaminated with chlorinated hydrocarbons at concentrations greater than RGs (ses
Tables 2-19 and 2-20) and o protect fulure residential receplors from exposure o contaminated

groungwater via vapor intrusion (Site 3 only).

RAD A-3: To prolect aquatic eceiogical receptors by preventing the migration of groundwater
contaminaled with pelroleum hydrocarbons at concentrations greater than PRGs in surface water.

2.8.2 Site 7 Groundwater RADs

Site 7 groundwater RAOs are as follows:

RAC B-1: Protect current receptors (consfruction workers) from incidental exposure {0 groundwaler

contaminated with trganics at concentrations greater than PRGs,

RAC B-2: Protect potential future receptors from regular ingestion {potable water supply) of
groundwater contaminated with benzene and chlorinated hydrocarbons at concentrations greater

than RGs.

RAC B-31 Protect aguatic ecological receplors by prevenling lhe migration of groundwaler
contaminaled with COCs at concentrations greater than PRGs to surface waler,

Ris for the protection of polential fulure receptors are presented in Tables 2-18 and 2-20 for Sites 3 and

7, respectively.

B3 Sites 3 and 23 Groundwatey RADS

'RAOS for groundwater al Sites 9 and 23 are as follows:

RAQ C-1. Protect potential future recepiors from exposure to contaminated groundwater via
ingestion (potable water supply).

RAT C-Z. Pratect aguatic ecological receptors.
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2.5 DESCRIPTIOM OF ALTERNATIVES

Separate FSs were prepared to evaluate remedial alternalives for the groundwater contamination
identified jointly at Sites 3 and ¥ and the groundwater contaminaltion tdentified exclusively at Sitke 7. One
FS involved development and evaluation of alternatives that would address the COCs detected
exclusively at Site 3 (VC) and the COCs detected jointly at Sites 3 and 7 (TCE and HCB). The other F35
involved preparalion and evaluation of alternatives that addressed the COCs detected exclusively at Sile
7 (1.4-DCB, benzene, and CB). No FSs were prepared for Sites 14, 15, 18, and 20 because lhere were
no unacceptable risks and therefore no COCs for the sites. Groundwater al Sites 24 and 2B 1s currently
maonitored under the post-closure groundwater monitoring program implemented as parl of the remedy for
OU1 as required by the September 1995 ROD [Mavy, 1995, Institutional controls will remain in place at
Sites 2A and 2B as described in the N3B-MNLON IR Site Use Restrictions document,

2.9.1 Description of Remedial Alternatives

29141 Shes 3 and T Groundwater

Adternatives were formuiated from the technologies and process options that passed the screening
process. The two alternatives selecled for delailed evaluation in the F3 for combined Sites 3 and 7
groundwater included Altemative GW1-1 {No Action) and Alternative GW1-2 {Institutional Controls with
WMonitoring).  Alternative GW1-1 was evatuated for comparison purposes, and the other alternative was
evaluated because of site conditions (generally low concentralions of contaminants, groundwater not
classified as a suitable potable water source, and the availability and use of a public water supply) and its
ability to meet the RAGs.  Active remedial aiternatives {8.9., pump and treat) were not considered for
Sites 3 and 7 groundwater because they are not effective for lhe site condilions discussed above.

Allernative GW1-1: No Action

Under this alternative, no activities other than mandatory five-year reviews would be conducted at the
sites. The Na Action Alternalive for groundwater is not expected to be fully protective of human heakh
and the environment, In particllar, even thaugh site groundwater is classified as GB, indicating that it is
not suitabie for regulaf human cansumplion, it could potentially be reclassified and used in the future as a
patable water supply. Based on the concentrations and sporadic distribution of site groundwater
cantamination, these risks are possible but not very likely. Adso, if groundwater is encountered and
removed during construction projects, contaminated groundwater could be discharged to adjacent
streams. Based on the concenirations and distribution of groundwater contamination, potential impact to
aquatic ecological receptors may not be significant, but potential risks would not be known.,  This
alternative will be retained to serve as a basis for evaluating olher alternatives.
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=« Estimated Time for Design and Construction: NA
+ Estimated Time for Operation: 30 years
» Estimaled Capital Cost: $0
« Estimated Q&M Costs [Present Worth): $ag 6800
= Esitrmated Total Present Worth, 389,600

Alternalive GW1-2. Inslitutional Cantrols with Moniloring

This alternative was developed to protect human health by placing restrictions on groundwater extraclion
and use at the sites. Under this alternative, institutional controls would be implemented te prohibit the
pizcement of groundwater extraction wells in or use of groundwater from this area without first tesling the
groundwater. Also, it groundwater is encountered and removed during censtrnuction projects (e.g., french
dewatering), the groundwater would have to be characierized and properly handled, discharged, or

disposed,

The NSB-WLON IR Site Use Restrictions document would note the location and iypes of groundwater
contamination cbserved at the sites, Future commercial land use would be permilted as long as
institutional controls are maintained. However, at Site 3, construclion of a building for residential
purposes would be prohibited within 100 feet of well localion 2DMW23S unless steps are taken 10
mitigate vapor inlrusion {e.g., subslab depressunization system). In the event of property fransfer and
with confirmation that contaminaled groundwater remains &l the sites, an environmental land wse
restriction pursuant ko state law would te used to prohibit the use of groundwater. Compliance
moniloring to determine whether there are any violations of institutional control restrictions would also

QCCUr,

MNew and existing monitoring wells would be used kb monitor the natural degradation of VOC and SVOC
contamimants.  Monitoring would contipue vemil contaminant concentrations have decreased below the
PRGs and the resulling concentralions ara shown to be protective of human heaith and the environment.

» Estimated Time for Design and Construction: 6 months
« Estimated Time for Operation: A0 years
« Estimated Capital Cost: £55,200

* Estimated O&M Costs {Present Warth): 260,300
+ Estimaled Total Present Worth: $319,500
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2.9.1.2 Site 7 Groundwater

Allerpatives were formulated from the technolopies and process options that passed the scresning
pracess. The three altermatives selected for detalled evalualion in the FS for Site 7 groundwater included
Alternative GW2-1 [No Actian), Alternalive GW?2-2 {Institutional Controls with Menitoring), and Alternative
GW2-3 (Extraction and Off-Site Discharge). Alternative GW2-1 was evaluated far companson purposes,
and the pther alternatives were evalualad because of sita condilions and their abilily to meet the RAQs
for Sile 7 groundwaler.

Alternative GWZ-1: N Action

Linder this alternative, no activities other than mandatory five-year reviews would be conducied at this
site, The Mo Action Alternative for groundwater is not expected to be fully protective of human heallh and
the environment. In particular, even though site groundwaler is classified as GB, indicating that it is not
suitable for regular human consumgption, it could potentiaily be ysed in the fulure as a potabie water
supply. Alsc, if groundwalter is encountered and removed during-construction projects, contaminated
groundwater could be discharged to adjacent streams and potentially impact aquatic ecolagical receptors.

Howewer, this alternative will be retained to serve as a basis for evaluating other alternatives.

+ Eslimated Time for Design and Conslruction: MA
= Eslimaled Tirme for Cperalion: 30 years
= Estimated Capilal Cost: $0
= Estimated Q&M Cosls {Presenl Worth): 380,600
= Estimated Total Present Worth: 389,600

Alternative GW2-2: institutional Controls with Monitoring

This alternative was developed lo protect human health and 1he anvironment by placing restrictions on
extragtion and use of groundwater at this site. Under this alternative, instilutional controls would be
implemented to prehibit the placement of groundwater extraclion wells in or use of groundwater from this
arsa. If groundwater is encountered and remaved during construclion projects fe.g., trench dewatering),

the groundwater would nave to be characterized and properly disposed.

The NSB-MLON IR Site Use Restrictions document would note the location and types of contaminatian
observed at lhe zite. Fulure commercial or residential land use would be permitted as long as institutional
controls are maintained. fn the event of property transfer and with confirmalion that conlaminated

groundwater remains at the sita, an environmental fand use restricion pursyant to state law would be
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used to prohibit the use of groundwater. Comgpliance monitoring to determine whether there ars any

violations of institutional controf restrictions would also ooour,

New and existing monitoring wedls would be used ta menitor the natural degradation of YOC and SVOC
contaminants. Menitoring would continue until contaminant concentrations have decreased befow the

PRGs and the resulting concentrations are shown o be protective of human health and the environment,

+ Estimated Timeg for Design and Construction; & months
»  Estimated Time for Qperation; 30 years
+ Estimated Capital Cost; $59,700
» Estimated O&M Costs {Present Warth): 5244 100
» FEstimated Total Present Waorth: F303.800

Alternalive GW2-3: Extraction and OH-Site Discharge

This alternative was developad to protect human health and the environment by extracting all
contarminated groundwater {approximately 1,250,000 gallons) through ons groundwater extraction well
and discharging the water to the Groton publicty owned treatment works (POTW) for reatment. Based on
the level of contamination found, pre-treatment of lhe water 15 not expecked. Howaver, if pre-freatment is
necessary, fitration and granular activated carben [(GAC) adsorption could be considered. if
implemenied, the allernative would represent a clean closure for groundwater at Lhe site with no long-

term requirements.

Additional temporary and permanent monitoring wells would be installed 1o belter define the extent of
groundwater contaminalion and to monilor groundwater contaminant capture and cleanup.  Collectad

dats would be used to characterize groundwater for treatment needs, if any, and discharge regquiremsnts.

= Estimated Time including Design and Completion: 1.5 years
= Estimated Capital Cost: $1.018.600
» Estimated O&M Costs {Present Waorth): $103,500
» Estimated Total Present Worth: 31,121,000

291.3 Sites 9 and 23 Groundwater

The two alternatives evaluated for Sites 9 and 23 groundwater included Alternative GW3-1 (No Action)
and Alternative GW3-Z (Inslitutional Conlrols). Active groundwater remedial technologies were not
evaluated because of the absence of a contaminant plume and other site condilions (generally low
concentrations of contaminants, groundwaler not classified as a suitable polable water source, and
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availability and use of a public water supply}). Alternative GW3-1 was evalualed for comparison purposes
and Alternative GW3-2 was evaluated because of site conditions and its ability to maet the RAOs.

Adternative GW3-1: No Action

Under lhis alternative, no activities other than mandatory five-year reviews would be conducted at lhis
site. The No Action Alternative for groundwater is not expected to be fully protectiva of human heallh and
the envircnment. In particular, even though site groundwater is classified as GB, indicating that it is not
suitable for regular human consumplion, # could potentially be used in the future as 3 potable waler
supply, Also, if groundwater is entounlered and removed during construction projects, contaminated
groundwater could be discharged to adjacent streams and potentiaily impact aquatic ecological receptors.

However, this alternative will be retained to serve as a basis for evaluating the olher alternative.

+ Estimated Time for Design and Construction: MA
+ Estimated Time for Operation: A0 years
a  Estimated Capital Cost: %0
» Estimated O&M Costs (Present Worlh): £89,600
= Estimated Total Present Waorth: 389,600

Alternative GW23-2: Institutional Controls

This alternative was developed to pratect human health and the environment by placing restrictions on
exfraction and use of groundwater at this site.  Under this alternative, institutional controls would be
implemented to prohibil the placemeant of groundwater exiraction welfs in or use of groundwater from this
area, |f groundwaler is encountered and removed during construction projects (e.q., rench dewalering),

ihe groundwater would have o be characterized and properly disposed.

The NSB-NLON IR Site Use Restrictions document would nele the location and types of contamination
ohserved at the site. Fulure commercial or residential iand use would be permitted as long as institutional
cantrols are maintained.  In the event of property iransfer and with confirmation that contaminated
groundwater remains at the site, an environmental land use restriction pursuant o state faw would be
used to prohibit the use of groundwater. Compliance monitoring to determine whether there are any
vicdations of institutional control restrictions woukd also ocour:

» Estimated Time for Design and Construction: 8 months
s Estimated Tirmne for Operation:. 30 years
« Estmated Capital Cost: £10,295

» Estimated O&M Costs {Present Worth): $108,705
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+ Estimated Tolal Present Worth: 3119.000
2.9.2 Common Elements ahd Distinquishing Features of Each Alternative

29.2.1 Sites 3 and ¥ Groundwater

Alternatives GW1-1 and GW1-2 are similar in that neither of the alternalives would aclively treal the
contaminated groundwater. Ultimatety, site contaminants would be expected to degrade through natural
binlagical, chemical, and physical processes. For Altemative GW1-1, no action would be taken except

mandatory five-yvear sile reviews.

Both Alternatives GW1-1 and GW1-2 allow lhe contaminaled groundwater to remain in place, but
Alternative GW1-2 includes institutional controls to restrict extraction and use of groundwater, monitoring
at predetermined infervals urlil contaminant concentrations have decreased to less than PRGs and Lhe
resulting concentrations are shown to be protective of hurman heallh and the environment, and periodic
site reviews that would be conducted every 5 years. Alternative GW1-2 would address the exposure
pathways and risk issues with Sites 3 and 7 groundwater but would not open the sites for unrestricted

fulure use.

2922 Site T Groundwater

Alternatives GW2-1 and GW2-2 are similar in that neither of the alternalives would aclively treat the
contaminaled groundwater. Ultimately, site contaminants would be expected to degrade through natural
bictogical, chermcal, and physical processes, For Alterhative GW2-1, no action would be iaken except

mandatory five-year site reviews.

Altematives GW2-1 and GW2-2 allow the contaminated groundwater to remain in place, but Alternative
GW2-2 includes instilutional conlrols 1o restrict extraction and use of groundwater, monitoring at
predetermined intervals until contaminant concentrations have decreased o less than PRGs and the
resulting concentrations are shown to be protective of human health and the environment, and periodic

site reviews that would be conducted every & years.

Adternativas GW2-2 and GW2-3 are similar in that they both address the exposure pathways. However,
Adternalive GW2-2 addresses the exposure pathways associated with Site 7 groundwater by controlling
construction and development aclivities, and Alternative GW2-3 addresses the exposure pathways by
removing the conlaminated groundwater and sending it to a8 POTW for freatment. Both alternatives
address the risk issues with Site 7 groundwaler, but Alternalive GW2-3 opens Ihe sile for unrestricted

fultire use.
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Alternative GW2-3 is the alternalive that provides active remediation of Site 7 groundwater. Allernative
GW32-2, a passive alternative that allows for natural degradation of site contaminants, includes periodic

ingpection of compliance with instilutional controls and monitoring.

2923 Sites 9 and 23 Groundwater

Alternafives GW3-1 and GW3-2 are similar in that neither of the alternatives would aclively treat the
centaminaled groundwater. For Alternative GW3-1, no action would be taken except mandatory five-yvear
site reviews. Both Alternatives GW3-1 and GW3-2 allow contaminated groundwaler lo remain in place,
but Alternative GW3-2 includes institulional centrols to restrict extraction and use of groundwater and
periodic sfte reviews that would be conducted every 5 years. Alternative GW3-2 would address the
exposure pathways and risk issues with Sites 8 and 23 groundwaler but weuld not open the sites for

urrestricled future use.

2.9.3 Expected Outcomes of Each Alternative

2931 Sites 3and 7

Under Alternatives GW1-1 {No Action) and GW1-2 (Institutional Contrels with Monitoring), Sites 3 and 7
couid not be released for unrestricted use, In the event that the sites were released for unrestricted use,
Allsrnative GW1-1 would not bé protective of human heallh for potential fulure receptors.  Institutional
conlraiz would be implemented to reslrict extraction and use of groundwater at Sites 3 and 7 under
Alternative GW1-2 unlil the contaminants in groundwater naturally degrade to concentrations less than
the selected PRGs and the resulling consentrations are shown to be protective of human health ard 1he

enviranimant.

25932 Site 7

Under Alternatives GW2-1 (Mo Aclion) and GW2-2 {Institutional Controls with Monitoring), Site 7 could not
be released for unresiricted use. !n the event that the site was released for unrestricted usa, Alternativa
GW2-1 would not be protective of human health for potential fulure receptors.  Institutional controls and
monitoring would ba implemented to restrict extraction and use of groundwaler 3l Site 7 under Alternative
GW2-2 unlil the contaminants in groundwater naturally degrade to concentrations less than the selected

PRGs and the resulting concentrations are shown to be protective of human health and the environment,

After implemantation of Allernative GW?2-3 {Extraction and Off-Site Discharge), Site 7 would be released
for unrestricted use. Under this afternative, human heszlth and the envircnment would be protected
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because the contaminated groundwaler would be extracted from the site, treated as necessary, and

discharged.

2923 Sites 9 and 23

Under Aliarnatives GW3-1 (No Action) and Gw3-Z (Inshtutional Controls), Sites 8§ and 23 could not be
released for unrestricted uge. In the event that the sites were released for unrestricted use, Alternative
GW3-1 would not be protective of human health for potential future receptors. Institutional controls would
be implemented to restrict extraclion and use of groundwater at Sites 9 and 23 under Alternalive GW3-2
until conlaminants concentrations are shown to be protective of human heaith and the envirenment.

210 SUMMARY OF COMPARATIVE AMALYSIS OF ALTERMNATIVES

This section of the ROD summarizes the comparative analysis of alternatives presented in the detailed
analysis sections of the two FS Reports. The major objective is to evaluate the relalive performance of
the allernatives with respect lo the nine evaluation criteria 5o that the advantages and disadvantages of
each are clearly understood. The first two evaluation criteria, Cwerall Protection of Human Health and the
Environment and Compliance with ARARs are threshold criteria that must be satisfied by any remediai
alternative chosen for the site. The primary balancing criteria are then considered to determing which
aiternative provides the hest comhination of altributes. The primary balancing criteria are as follows:

* |longterm effectiveness and permanence

+ Reduction in toxicity, mobility, or volume through treatment
+ Implemepntability

«  Shor-term efectivenass

» Cost

The alternatives are evaluated further against the folfowing two modifying crtena:

« Acceptance by the stale

= Acceptance by the communily

2.10.1 Overall Protection of Human Haafth and the Environment

21011 Sites3and 7

The Mo Agfion Alternative, GW1-1, would not be prolactive of human health or the environment, Under

this aiternative, without monitering or institutional controls, contamination would remain at the site without
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adequate natification. Groundwater could potentially be used for human consumption in a fulure
residential scenario {RAQ A-2), could be extracted and discharged during construction activities (e.q.
excavation dewatering), and/or could migrate without degradation to a local stream and impact ecolegical
receptors {RAD A-3). Based on existing characterization, groundwater is not anlicipated to represent a
significant risk to current receptors {construction workers} through incidental contact (RAO A-1) or o

ecolgical receptors through migration {RAD A-3).

Linder Alternative GW1-2, Institutional Controls with Mdnituring, potential future risks associated with
groundwater wouid be addressed by resinicling 2 future residenlial scenario (RAQ A-1), providing
requirements for groundwater thal could be exiracled and discharged during construction activities (2.9.,
excavalion dewatering), and monitoring the migration and natural degradation of groundwater
contaminants (RAQ A-3}. Based on existing characterization, groundwater is not anticipated to represent
a significar risk to current receptors {conslruction workers} through Incidental cantact (RAD A-2) or to

ecological receptors through migration {RAQ A-3).

The groundwater is currently classified as GB, groundwater concentrations are relatively low and sporadic
or the magnilude of PRG exceedances are minor, and the sites are under millitary control. As a result, the
patential for significant impact to human health and the environment is low. In addition, public potable
waler is avaitable and used in the area, and local groundwater resources are nol normally considerad for
use, Also, the COCs in Siles 3 and 7 groundwater are organic and are subject (o slow natural bigiogical
and chemicat degradation, Without active cleanup, groundwater concentrations should decrease to less
than PRGs, but several years to several decades may be required.

210.1.2 Site ?

The Mo Action Alternalive, GW2-1, would nol ha protective of human health or the snvironment.  Uinder
this alternative, withoul monitoring or instifutional controls, contaminalion would remain at the site without
adequate notification. Groundwater could be used for human consumption in a future residential scenario
{RAD B-2), could be exlracted and discharged during construction activilies {e.q.. excavation dewatering),
andfor eould migrate without degradation io a local stream and impact ecological receptors (RAQ B-3).
Based on existing characterization, groundwater is not anticipated to represent a significant risk to current
receplors (consiruction workers) through incidental contact (RAQ B-1) or to ecological receptors through
migration (RAC B-3).

Linder Alternative GW2-2, Institulional Controls with Monitaring, poltential future risks associated with
groundwater would be addressed by restricting a future residenlial scenaric {RAD B-1), providing
requirements for groundwater that could be extracted and discharged during conslruction activilies {e.q.,
excavation dewatering), and monitoring the migration and nalural degradation of groundwaler
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contaminants (RAG B-3). Based on existing characterization, groundwater is not anlicipated to represent
a significant risk to current receptors (construction warkers) through incidental contact (RAQ B-2) or to
ecological receptors through migration (RAD B-3).

The groundwater is currently classidied as GB, groundwater concentrations are relatively low level and
sporadic or the magnifude of PRG exceedances are minor, and the site is under milifary control. As a
result, the potential for significant impact to human health and the environment is low. |0 addition, public
potable water is available and used in the area and logal groundwater sources aré not normally
considered for use, Also, the COCs in Sile 7 groundwater are organic and are subject lo slow natural
biclogical and chemical degradation, Without active cleanup, groundwater concentrations should
decrease o less than PRGs, but several years o several decades may be required.

For Site 7, Alternative GWZ2-3 would protect human health and the environment by removing
contaminated groundwater from the sile, pre-lreating the extracted water, if necessary, and discharging
the water to the POTW for final treatment and discharge. Groundwater monitoring would be completed to
monitaor groundwater contaminant capture and cleanup. After removal of the contaminated groundwater

from the site, there would be no remaining risks associated with Site 7 groundwater.

2.10.1.2 Sites S and 23

The No Action Alternative is not protective of hurman Reallh or the environment.  Under this allernalive,
withoul institutional controls, contamination would rémain 3t the site wathout sadequats nolification,
Groundwater could potentiatfy be used for human consumption in a future residential scenaric (RAO C-1),
could be extracled and discharged during construction activities (e.g. excavation dewatering}, andfor
could migrate wilhoul degradation tv a local stream and impact ecolagical receptors (RAD C-2). Based
on exigling characterization, groundwater is nol anticipated to represant a significant risk to eurrent
receptors (construction workers) through incidental contact or to ecological receptors through migration.

Under Alternative GW3-2, Institutional Conlrols, potential future risks associated with groundwater would
be addressed by reskicting a future residential scenario {RAQ C-1) and providing requirements for
groundwater that could be extracted and discharged during construction activiies (e.g., excavation
dewatering). Based on existing characterization, groundwater is not anticipated to represent a significant
risk to current receplors (conslruction weorkars) lhrough incidental contact or to ecological receptors
through migraticr.

The groundwater is currently classified as GB, groundwater concentrations are relatively low and

sporadic, and the sites are under military control. As a result, the potential for significant impact to human
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heaith and lhe environment is low. [n addition, public potable water is available and used in the area, and

loeal groundwater resources are nob normally considered for use.

2102 Compliance with ARARS

Section 121(d) of CERCLA and the NCP, 40 CFR 3004321 1){ii}(B), require that RAs at CERCLA sites
at least attain legaliy applicable or relevant and appropriale federal environmental rules, reguiations, and
criteria, and slate environmental and facility siling statules, regulalions, and requirements, unless such
ARARS are waived under CERCLA saction 121{d){d}.

21021 Sitesdand7

An assessment of ARARs and To Be Considereds (TBCs) for Alternative GW1-1 is provided in
Table 2-21. The Mo Action Alternative would not comply with chemical-specific ARAR or TBCs.
Considering TBCs, the Mo Action Alternative would result in unacceptable risks from exposure 1o
contaminaled groundwater.  No restrictions on groundwatfer use would be implemented under the
alternative, and future groundwater use could result in unacceptable risks to receptors. Location- and

aclion-specific ARARs are not applicable to Afternative GW 1-1.

An assgssment of ARARs angd TBCs for Alternative GW1-2 is provided in Tables 2-22, 2-23, and 2-24.
This alternalive would comply vath all chemical-specific ARARs and TBCs, Institutional Controls would be
established for the aclive base lhrough the NSB-NLON IR Site Use Reslriction document. | the Navy
was to transfer ownership of the property, the insliutional conirols would be eslabilished through
crvironmental land use restrictions, pursvant to stale law, thalt would prevent uvse of contamingled

groundwater. Monitoring of compliance with institutional conlrols would alss be required.

Even though c::;ntaminants. in site groundwater cumently exceed groundwater duality standards {Class
GA), site groundwater is classified a3 GB. GA graurdwater quality should ultimately be obtained through
natural degradation. Monitoring would be usad to lrack this decrease until concentrations are less than
acceptable levels. This alternalive would meet chemical-specific TBCs by preventing exposure o
contaminated groundwater until concentrations are below acceptable levels that meet human haalh
concems. This alternative would also comply with all action-specific ARARS, Monilaring would continuye
until concentrations are less than acceptable levels that meet homan health concerns. Any waste {soil or
groundwater) generated during the installation of monitoring wells or moniloring activitizs will be propeily
characterized and disposed. Because the sites are in a coastal zone management area, activities

associated with this aflernative would meset the substantive requirements of localion-specific ARARS,
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21022 Site?

An assessment of ARARs and TBCs for Alternative GW2-1 is provided in Table 2-21, The No Action
Alternative would not comply with chemical-specific ARARs and TBCs. Considering TECS, the No Action
Alternalive would result in unacceptable risks from exposure to contaminated groundwater.  No
restrictions on groundwater use would be implemented under the alternalive, and future groundwater use
cauld result in unacceptable risks o receptors. Location- and action-specific ARARs are not applicable to
Alternative GW2-1.

An assessment of ARARs and TBCs for Alternative GW2-2 is provided in Tables 2-22, 2-23, and 2-24.
This alternative should comply with all chemnical-specific ARARSs and TECs. Institutional conlrols would
be established for Ine active base through the NSB-NLON |R Site Use Restriction document.  |F the Mavy
ﬁ-.ras to transfer ownership of the property, the institutional conirols would be established through
environmental land use restrictions, pursuant to state law, that would prevent use of contaminated
groundwater. Monitoring of compliance with institutional controls would also be required.

Even though contaminants in site groundwater currently exceed groundwater goality standards
{Class GA), site groundwater is classified as GB. GA groundwater quality should ultimately be obtained
through nalural degradation, Manitoring would be used to track this decrease unlil concentrations are
below acceptabie levels. This alternative would meet chemical-specific TBCs by preventing exposure 10
contarminated groundwater until concentrations are below acceptable levels thal meet human hsalth
concerns, This alternative wauld also comply with all action-specific ARARs. Monitoring would conlinue
until concentrations are less than acceptable levels that meet human heallh concerns. Any waste (sof or
groundwater) generated during 1he instaliation of moniteting weills or menitoring activities wilf be properly
characterized and disposed. Because Site ¥ is in a coastal zone management area, activities associated

with this alternative would meet the requirements of location-specific ARARS,

An assessment of ARARs and TBCs for Alternative GWZ2-3 is provided in Tables 2-25, 2-26, and 2-27.
This alternalive would comply with all chemical-specific ARARs and TBCs,  Site groundwater with
contaminant concentrations that currently exceed groundwater quality standards {Class GA) wouid be
removed and there would be no remaining unacceptable risks to human health. Monitoring would be
used to rack and confirm this ¢cleanup,

Alternalive GW2-3 would compiy with action-specific ARARS associated with monitaring and the pre-
trealment requirements with the Groton POTW. Moeniloring would confinge untid cancentrations are below
acceptable levels that meet hurman health concerns.  Any wasle [sail or groundwater) ganeraled during
the installation of monitoring wells or monitoring activities would be properly characterized and disposad.

'f pre-treatment residues are generated (filter media and GAC), lhe off-site disposal of 1his residug would
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trigger federal and State solid waste regulations and based on characlenzation, could trigger hazardous
waste regulations. During pre-lreatment, these residues would be characterized for hazardous waste
properties and recycling value and would be managed accordingly. Location-specific ARARs are not

applicable to Alternative GW2-3.

2.10.2.3 Sites 9 and 23

An assessment of ARARs and TBCs for Alternative GW32-1 15 provided in Table 2-21. The No Actian
Alternative would nat comply with chemical-specific ARARs and TBCs. Considering TBCs, the Mo Action
Alternative would result in unacceptable risks from exposure 1o conlaminated groundwater. Mo
restrictions on groundwater use would be implemented under the alternative, and fulure groundwater use
could result in unacceptable risks to receptors. Lacation- and action-specific ARARS are not apphicable to
Alternative GW3-1,

An assessment of ARARs and TBCs for Alternative GW3-2 is provided in Tables 2-28 and 2-28. This
alternative would comply with all chemical-specific ARARs and TBCs. Institutional conlrels would be
established for the active base through the NSB-NLON |R Sile Use Restriction document. If the Nawvy
were o transfer ownership of the property, the instidutional controls would be eslablished through
emnvironmental land use restrictions, pursuant {0 state law, that would prevent use of contaminated
groundwater. Monitoring of compliance with institutional controls would also be required. Even though
contaminanls in site groundwater currenlly exceed groundwater guality slandards (Class GA), site
groundwater is classified as GB. This alternative would meet chemical-specific ARARs and TBCs and
action-specific ARARSs by prevenling exposure to contaminated groundwater until concentrations are lass

than acceptable levels. Location-specific ARARS are not applicable to Allernative GW3-2.

2103 Long-Tarm Effactivensess and Permanenca

21021 Sites3and 7

There is an estimated 24,700,000 gallons of contaminated groundwater present at Sites 3 and 7, based
on data from the BGOURI Update/FS. VO was detected at a maximum concentration of 31.5 ugil. during
the BGOURI sampling events {2000 and 2002), and the comesponding PRG for VC is 1.6 pgll. TCE
{23 pgiLy and HCB (3 pgil) were alzo detected during the BGOURI in site groundwater at concentrations
greater lhan their respective PRGs (5 and 1 pgfl, respectively). Groundwaler monitoring was infiated in
2006 at lhe siles, and the Year 1 resulls, which are discussed in Section 2.52.2, have shown that
contaminant concantrations are generally decreasing and nearing the PRGs. These results suggest (hat
a limited action aiternative (e.g., institutional controls and monitoring} will be an effective and permanent
remedy for the sites.
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Alternative GW1-1 may not be elective in the long lerm. Groundwater contaminants could remain at the
site for extended pericds of time. Groundwater use, handling, andfor discharge would not be restricted.
Llimately, the site contaminants would be expected to degrade through natural biological, chemical, and
physical processes. Howewver, the duration and magnitude of contamination would not be monitored, and

lhe residual risks would not be known.

Alternative GW1-2 is expected 1o be refatively effective in Lhe long term and will ultimately be permanant.
The presence of bolh federal (NSB-NLON institutional controls) and slate (groundwater classifications)
controls should effectively prevent the use and exposure to contaminated groundwater.  Potenlial
migraticn and degradation of contaminated groundwater would be monitored and the results would be
used o identify the need for additional action. Witimately, it is expected that improvements in
groundwater quality would oecur, but it would depend on relatively slow natural biclogical, chemical, and
physical processes. The magnilude of residual contaminalion would be monitored over time, and
potential risks associated with the contamination could be quaniified.

210.3.2 Site 7

Al Site 7 alone, there is estimated lo be 170,000 gallons of contaminated groundwater, based on data
frem the BGOUR| Update/FS. CB was detected in groundwater at a maximum concenlration of 165 pg/L,
and the comesponding PRG for TB is 100 pgfll. DCB {90.5 povl} and benzena (2 pgfl) were also
delectad at lhe site at concentrations greater than FRGs [V5 and 1 pail., respectively} during the
BGOURL. Groundwater monitoring was indliated st Sile ¥ in 2006, and the results, which are discussed in
Section 2.5 2.3, have shown that contaminant concenlratinns have generally decreased lo less than the
FRGs. These results suggest that a limited action alternative (e.q., institutional controls and monitoring)
will be an effective and permanent remedy for the site,

Alternalive GW2-1 may nol be effective in Lhe tong term.  Groundwater contaminants could remain at the
site for extended periods of time, Groundwater use. handling, andfor dischargs would nat be restricted,
Uitimatety, he sile contaminants would be axpected to degrade through natural biological, chemical, and
physical processes. However, the duration and magnitude of contamination would not be maonitored, and

the residual risks would not be known

Alternative GW2-2 is expeclad to be relatively effective in the long term and will ultimately be permanent.
The presence of both federal {NSB-NLON institutional cantrols) and state (groundwater classifications)
contrals should effectively prevent the use of conlaminated groundwater as a potable water supply.
Potential migration and degradation of contarninated groundwater would be manitored, and the results
would be used to idenlify the need for additional action. Ullimately, the site contaminants would be
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expected 1o degrade through natural biological, chemical, and physical processes. The magnilude of
residual contamination would be monitored over lime, and polential risks associated with the

contamination could be quantified.

{tis eslirmated that 1,250,000 gallons of groundwaler need o be extracted to remove the 170,000 gallons
of contaminated groundwater, By remaoving and treating the Site 7 contaminated groundwater,
Alternative GWZ2-3 would be very effective and permanent. Fulure monitoring or olher actions wouwld nat
e required. In lhe unfikely svent that a continuing scurce of contaminants s present, then

recontamination of the groundwater could ocour,

2.10.3.3 Sites9and 23

Alternative GW3-1 may not be effective in the long term. Groundwater contaminants could remain at the
site for extended pericds of time, Groundwater use, bandhing, andfor discharge would not be restricted.
Alternative GW3-2 is expected to be refatively effective in the long term and will ultimately be permanent.
The presence of both federal {NSB-NLON instituticnal corlrols) and state [groundwater classifications)

controls should effectively prevent the use and exposure to conlaminated groundwater.

2.10.4 Reduction of Toxicity, Mobility, or Yoluma through Treatment

24041 Sitesdand ¥

Alternatives GW1-1 and GW1-2 do not use aclive reatment of site contaminants: therefore, this criterion
i5 not applicabla.

2.10.4.2 Site?

Alternatives GW2-1 and GW2-2 do not use active treatment of sile contaminants; therefore, this criterion

i5 not applicable.

Altermalive GW2-3 uses pre-treatment at the site or trealment at the POTW to remove and ultimateby
destroy more than 0.26 pound of VOCs. The ultimate fale of the organics would depend on pre-rreatment
requirements.  If predreatment s used, the arganics would adsorh onlo GAC.  During off-site
regeneration of the GAC, the organics would be thermally oxidized into mineral compounds.  If the
organics are freated in the POTW, they would be subject to binlogical degradation, vofatilization (and
photochemical destruclion}, and adsorplion onto sludge for ultimate disposal in a landfill.
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21043 Sites9and 13

Alemnatives GW3-1 and GW3-2 do not use active treatment of Sile contaminants; therefore, 1his criterion

is not applicable.

2.10.5 Short-Term Effectiveness
21051 Sites3and 7

Both groundwater alternatives arz expected to be effective in the short term.  The groundwater is
curmently classified as GB, and the contamination is sporadically distributed across Sites 3 and 7.
Groundwater is nol used for human consumption, and public potable water is availabie and used.

There would not ba any shori-term risks to the community, workers, or environment under Altemative
GW1-1 because no active RA would be taken, Alternative GW1-2 remedial actions, including well
installation and monitoring, along with implementation of institutional contrals, would pose no shor-term
risk as long as proper worker safety precautions were made when handling petentially contaminabed sqil

and groundwater during well installation and monitoring.

Alternalive GW1-1 would not achieve the RACs. Alternative GW1-2 would achieve the RADs within
approximalely 8 months, tha time raquirad to implement institutional controls and start monitering.  Uinder
hoth alternatives, final degradation of site groondwater contamination is expecied to require years to
decades to complete,

21052 Sjte?

All three groundwaler alternatives are expected to be effective in the short term. The groundwaier is
currently classified as GB at Site 7. Groundwater is not used for human consumption, and public potable

water is available and used.

Thera would not be any short-tenm risks to the community, workers, ar environment under any of Lhe
three alternatives. Under Alternatives GW2-2 and GW2-3, no shorl-term risks would result as long as

praper worker safety precautions were taken during implermentation of the alternatives.

Alternative GW2Z-1 would not achieve the RAOs. Allernative GW2-2 would achieve the RAOs within
approximately & months, the time required to implement institutional contrals and start monitoring. Under
both alternatives, final degradation of sils groundwater contaminalion is expected to require years o
decades to complete.  Alternative GW2-3 can be completed within 1,5 years after the start of design
activities. RAOs would be achigved at that time.
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21053 Sites9and 23

Both groundwater alternatives are expecied to be effective in the short term. The groundwater is
currently classified as (38, groundwater is not used for human consumption, and public patable water is
available and used. Therg would not be any shart-term risks to the community, workers, or environment
under Alternative GW3-1 because ng active BA would be taken. Implemantation of institulional conlrols
under Alernative GW3-2 would pose no short-term rizk 3s long as proper worker safaly precautions were

laken when site inspections are performed,

2.10.6 Implementability
21061 Sites3and ¥

Alfernatives GW1-1 and GW1I-2 would be easy to implement. Al the necessary documents for
Alternatives GW1-2 {groundwaler monitoring plan, instiivtional contrals, etc.) can be handled intermally by
the Navy. Vendors and equipment to perform groundwater monitoring are commen and readily availabie.

21062 Site7

Because no active RA is occuming, Alternatives GW2-1 and GW2-2 would be easy to implement. All tha
necessary documents for Alternatives GW2-2 [groundwater monitoring plan, institutiona! controls, etc.)
¢an he handled internally by the Navy. Vendors and equipment to perform groundwaler monitoring are
comman and readily available.

Alternative GW2-3 should be readily implementable. Vendors and equipment to perform this work are

coamimion and readily available. POTYY facility capacity is also adequate.

2.10.6.3 Giles 9and 23

Alternatives GW3-1 and GW3-2 would be easy to implemant. Al the necessary documents for
Alternatives GW 3-2 associated with institutional controls can be handled internzlly by the Nawvy.

210.7 Cost

The estimated costs for the alternatives are presented below. It should be noted that for the aiternatives
evaluated, capital costs and annual O&M costs were calculated using present dollars, and do net aceount

for inflation or the future value of monay when calculating annual costs.
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Alternative Capital Cost D&M Cast Total Cost
{Present Worth} {Present Worth)

Sitesland 7
Adlernative GW1-1 30 389,600 $84,600
Alternative GW1-2 $59,200 £260,300 £319,500
Site 7
Alternative GW2-1 $0 383,600 329 800
Alternative GWZ2-2 $59,700 $244 100 $303,800
Alternative GW2-3 31,018,600 $105,500 $1.121.000
Sites 9 and 23
Alternative GW3-1 30 $89.600 389 00
Alternative GW3-2 10,285 108,705 $118,000

2.10.B State Acceptance

The State of Connecticut has expressed their support with the Selecled Remedy {described in
Section 2.12). The stale's concurrence letter is provided in Appendix A.

2.10.9 Community Acceptance

Based on commernis expressed at lhe Public Meeting on Jung 26, 2008 and the written comments
received during the public comment periad, it appears that the cammunily generally agrees wilh the
Selected Remedy presented in the Proposed Plan. Specific responses to issues raised by the community
can be found in the Responsiveness Summary in Section 3.0 of this ROD.

P B PRINCIPAL THREAT WASTE

The NCP establishes an expectation that treatment will be used o address the principal ihreals posed by
a site wherever practicable [40 CFR 300.430{a){1)(ii}{A)}. Based an lha results of the investigations and
sludies, the contaminants in the groundwater al Sites 2, 3, 7, 9, 14, 15, 18, 20, and 23 da not constituts
principal threal wastes as defined by the HCP.

2.12 SELECTED REMEDY

This section identifies lhe Selected Remedy and &xpands on the delsils provided in Seclion 2.9
{Crescription of Alternatives) of the ROD.

Q20a05/F 2-80 cTO 421



SEPTEMBER 2008

2121 Sitesdand ¥

The Selected Remedy for Sites 3 and 7 groundwater is to combine Alternatives GW1-2 and GW2-2,
Institutional Controls and Monitaring, The Selecled Remedy was first documented in the 2004 Interim
ROD and has net changed in this Final ROD. The Selected Remedy meets alt of the RAOs by restricting
access to and use of contaminated groundwater and by monitoring the decay and potential migration of
contaminated groundwater at the sites. The Selected Remedy consists of three major components:
(1) implementation and long-term monitoring of LUCs at the sites, {2} conducling a comprehensive
mamitoring program to track the degradation and decay of sile contaminants until they reach RGs and the
resulting concentrations are shown to be protective of human health and the envircnment. and to verify
that groundwater conlaminanis are not migrating and impacting cther resources, and (3) completion of
five-yaar reviews of the site until the RGs are reached. The RGs for the Sefected Remedy are provided in

Tabies 2-19 and 2-2{). The components of the remedy are discussed in more detail below,

2.12.1.1  Institutional Cantrols

Based on tha Inlerim ROD for groundwater at Sites 3, 7, 14, 15, 18, and 20 (Navy, 2004e}, the Nawy
prepared a LUC Remedial Design (R0 to implemant LUCs for Sites 3 and 7 groundwater (Navy, 2005).
In aceordance with this approved LUC RO, the Mavy is rezponsible for implementing, inspecting, reporting
on, and maintaining the institulional controls described in the ROD when the base is active through the
NSB-NLOM IR Site Use Restrictions document, and if the property is transferred o civillan ownarship,
through property transfer documentls that include envircnmental land use restrictions.  Should any
institutional conlrol component of the sefected remedy fail, the Nawy will ensure that appropriate actions
are taken {o re-establish the Selecled Remedy's protectiveness. The Navy may lransfer wvarious
operational responsibiiities for Ihese actions to olher pafies through contracts, agreements, andfor deed
restrictions. However, the Navy acknowledges its ultimale fiakility under CERCLA for remedy inlegrity,
including for the performance of any transferred operational responsibilities.

The groundwater institulional controls are required because there are hazardous substances in
groundwater al Sites 3 and 7 at concentrations that could result in unacceptable risks if groundwater use
was not controfled or restricted.  The objectives of the institutional controls for lhe Selecled Remedy are
a3 folows:

«  Pravent the withdrawal andfor use of groundwater from Sites 3 and ¥ for polable water purposes or

other purposes lhat may result in unscceptabls risks to human health and the envircnment until the
RGs identified in this ROD are met.
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= Ensure thal groundwater extracted from Sites 3 and 7 during groundwater monitering or construction
dewatering activities is handled, stored, and disposéd in accordance wilh applicable state and federal

requlatory requirements,

= Maintain the integrity of the proposed groundwater monitoring system for Sites 3 and 7 until the RGs
identified in this ROD are met.

Figure 2-21 identifies the argas at NSB-NLOM that have groundwaler LUCs. The conbrels on
groundwater use at Sites 3 and 7 will be mainlained unlil the results of the groundwater moanitoning
program show that the concentrations of hazardous substances in groundwater are less than the RGs

that allow for unrestricled use and unlimited exposure.

WSB-MLCN Instatlation Reslgration Site Use Restrictions Instuction document (5090.18B), dated
February 5, 2003, was updaled in agcordance with the Interim ROD te include groundwater use
restriclions at Sites 3 and 7. An updated document, SOPA (ADMIN} Mew London Instruction 5080.18C
was issued on December 14, 2006, The current SOPA (ADMINY New London {nstrection 5080180 is
included in Appendix B. Other LUC implementation actions completed or 1o be completed are described
in the LUC RD {Navy, 2005). Based on the resuits of the 2008 vapor intrusion evaluation, the institutional
controls for Site 3 will be amended o siate thal additional eévaluation or installation of mitigative measures
ralating 1o vapor intrusion will be implemented if future résidential construction lakes place within 100 fest
of wel 2DMW2385.

NSE-NLON is currently an active Navy base and is expected to remain so into the foreseeable fulure.
Fotential fulure [and uses for Sites 3 and 7 while the Navy awns the property include the conlinued use of
the sites under their current Maval functions (i.e., industrial and recreational). Fulure iand uses are limited
because portions of Sites 3 and 7 are located within designated ESQD arcs of Site 20. Navy regulations
prohibit conslruction of inhabited buildings or structures within these arcs and, although existing buildings
aperate under a waiver of these regulations, ng further construction or residential development is planned
for these sites. In addition, the groundwater aquifers found within the overiburden and hedrock at Sifes 3
and 7 are classified as GB by the State of Connecticut. Based on the GB classification, the groundwater
is presumed not suitable for human consumption without freatment. Neither aqguifer is currently used as a
source of drinking water or for industrial water supply purposes, and there are no plans to use either
aquifer in the future for these purposes. The institutional controls for groundwater implemented for Sites
3 and 7 place further restrictions on the extraction and use of groundwater at these sites unti! the
groundwater RGs are reached. In the event that the Navy sells or iransiers the property in the fulure, and
with confirmation that contaminated groundwater remains at Sites 3 andfor 7, an environmental land use
restriclion purseanl to state law would be neaded to prohibit the use of groundwater at the sites during
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subseguent site ownership. Fulure commercial or residential land use would be permitted as long as
controls on groundwater extraction and use were maintained. [n accordance with the Navy's
responsibilities ynder CERCLA and the FFA, the administrative implemeantability of institutional controls
would require including adequale provisions in any property transfer documents to ensure continualion of

these controls should the Navy sell or transter the property.

2.12.1.2 Monitoring

Groundwater meniloring has been conducted at Sites 3 and 7 singe May 2008 in accordance wilth the
intertm ROD and Sites 3 and 7 Groundwater Maonitoring Plan {GMP] included in the O&M Manual For IR
Program Sites {TINUS, 2006a). After signing of the Interim ROD, a Work Plan for Remedial Action at
Sites 3 and 7 (TINUS, 2006b) was submitted describing the field activities required o complete the
monitering well network and the requirements for sampiing and analysis, Frior to the start of monitering,
eight new wells were installed and developed, including three overburdsn wells at Site 3, one bedrock
well at Site 3, and four overburden wells at Site 7, and the nine existing wells to be sampled as part of
the manilering program (five wells at Site 3 and four at Site 7) were redeveloped. Year 1 monitoring
results for Sites 3 and 7 are presented in Tables 2-1 and 2-2, respectively,

The nine wells at Site 3 and seven of the eight wells at site ¥ are analyzed for VOCs, Six wells at Site 7
are also analyzed for SWOCs, and one well at Site 7 is analyzed for PAHs anly, The PAH data are used
to evaiyate the effectiveness of the Site 7 soil remediation; PAHs are not groundwater COCs at Site 7
and do not have associated groundwater RGs. The results are used to canfirm that FAHS in the source

area did not migrate and impact underlying groundwater.

The Interim ROD stated that menitoring would be conducted quarterly for the first year, annuaiy for the
next 4 years, and then every 5 years thereafter until contaminant concentrations have decraased to less
than RiSs for three consecutive sampling events and the resulling concentrations are shown to be
protective of human health and the environment, or until the remedy is otherwise deemed protective or
modified. However, based on Lhe results of Year 1 sampling, continued quarterly sampling of Sites 3 and
7 for Year 2 was recommended (TtNUS, 2007). Al the completion of lhe RA, the BRGs will be met in
groundwater at gach of the monitering wells included in the monitoring wedl network. A risk assessment
following the most recent methodology may need to be completed o show that the reswting
concentrations are protective of human health,

The COCs al Sites 3 and 7 are subject to naturat degradalion processes including biological, chemical,

and physical processes. The magnitude and extent of this contamination are expected to decrease
naturally overtime, and monitoring results will be used to track these decreases,
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If subsurface activilies are conducted and groundwater is to be encountered, construction workers must
wear appropriate personne| protective equipment {(FPE). If contaminated groundwater is to be removed,
it must be tested, handled, and disposed properly (e.g., at 2 POTW or off-site treatment facility and not
discharged to an adjacant stream without tfreatment}.

2.12.1.3 Five-Year Reviews

Five-year reviews will be conducted for Sites 3 and 7 groundwaler as required under CERCLA untii the
menitoring program shows that the RGs have heen reached and the resulling concentrations are shown
to be pratective of human heaith and the environment. The goal of canducting the sile reviews s lo verify
that no changes have occurred that would impact the effectiveness of the Selecled Remedy.

2122 Sites 9 and 23

The Selected Remedy for Sites 9 and 23 groundwaler is Allernative GW3-2, Institutional Controls. Ths
Selected Remedy meets all of the RAOs by resincting access o and use of contaminated groundwater
and consisls of hwo major compaonenis: {1} implementation of LUCs at the sites and (3) completion of

five-year reviews. The compenents of the remedy are discussed in more detail balow.

212.214  Instituticnal Contrels

tmplementation of institufional controls at Sites 9 and 23 involves identifying the localion, magnitude, and
type of contamination and documenting it in a LUC RD and in the NSE-NLON IR Site Use Reslrictions
document. These documents present the LUC objectives and include specific drawings and instructions
for Navy personnel so that contaminated groundwater wiil not be extracted or used in a manner that
would threaten human health or the environment. In accordance with the LUC RD te be prepared for Site
9 and 23, the Navy will be responsible for implementing, inspecling, reperting on, and maintaining the
instituticnal controls described in the ROD. Should any institutional control component of the selected
remedy fail, Ine Navy will ensure that appropriate actions are taken ta re-establish the Selected Remedy's
proteciiveness. The Nawvy may kansfer various operalional responsibilities for these actions to other
parties through coniraclts, agreements, andfor deed restriclions. However, the Navy acknowledges its
uHimate hakility under CERCLA for remedy integrity, ncluding for the performance of any transferred

aperational responsibilities.

The groundwater institutional confrols are reguired because there are hazardous substances in
groundwater at Sites 9 and 23 at concentrations that could result in bnaceeptable risks if groundwater use
was not conlroffed or restricted. The objectives of the institutional tontrols for the Selected Remedy are

as follows:
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s  Prevent the withdrawal andfor use of groundwater from Sites % and 23 for polable water purposes or

cther purposes that may resuft in unacceptable risks to human health and the environment,

+« Ensure that groundwaler extracted from Sites 9 and 23 during conslruction dewatering aclivities is
handled, slored, and disposed I accordance with applicable slale and federal regulatory

requirements.

Figure 2-21 identifies the areas at NSB-NLON What have groundwater LUCs. The conlrels on
groundwater use a1 Sites 9 and 23 will be maintained unlil the concentrations of hazardous substances in
groundwater are less than levels that aliow for unrestricted use and unlimited exposure.

NSB-MLON Installalion Resloration Site Lise Reshrictions Instruclion document (5090180} (Appendix B)
has been updaled in accordance with this ROD to include groundwater use restrictions at Siles 9 and 23,
Other LUGC implementalion actions completed or 1o be completed will be described in the LUC RD to be
issued by the Navy,

MSB-MLON is currenlly an active Navy base and is expected to remain s into the farsseeable future,
Potential future land uses for Sites 9 and 23 while the Navy owns the property include the continued usa
of the sites under their current Naval functions (i.e., industrial and recreational). The groundwater at
Sites 9 and 23 are classified as GB by the State of Connecticut. Basad on the GB classification, the
groundwater is presumed not suitable for human consurmption wilhout treatment and is not currenily used
as a source of drinking water or for industrial water supply purposes, and there are no plans o use it in
the future for these purposes. The institutional controls for groundwater implemenied for Sites 9 and 23
place further restrictions on the extraction and vse of groundwaler al these sites. In the event Lhat the
Mavy sells or transfers the property in the future, and with confirmation that contaminated groundwater
remains at Sites 9 andfor 23, an environmental land use restriction pursuant 1o state law would be
negded to prohibil the use of groundwater at the sites dusing subsequent site ownership.  Future
commercial or residential land use would be permilted a5 long as controls on groundwater extraction and

use ware maintained.

21222 Fiva-‘_f‘ear Reviews

Five-year reviews will be conducted for Sites 9 and 23 groundwater as required under CERGLA until
contaminant concentrations are shown to be protective of human health and the environment.  The goal
of conducting lhe site reviews is to verify that no changes have occurred that would impact the

effectiveness of the Selected Remady.
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2123 Sites 2A 2B, 14,15 18, and 20

This ROD selects NFA for groundwater 2t Sites 14, 15, 18, and 20. Available information indicales Lhat
groundwaler at these sites does not pose any unacceplable risks to human heaith or the environmeant,
Groundwater monitoring at Sites 2A and 28 will conlinue as reguired by the QU1 ROD and the Q&M
Manual for IR Program Sites {TINUS, 2006a). This ROD proposes no change to the Ol ROD,

2.13 STATUTORY DETERMINATIONS

Under CERCLA Section 121 and the NCP, the lead agency (i.e.. Navy) must sefect remedies that are
protective of human health and the environment, comply wilh ARAREs (unless a stalutory waiver is
fustified}, are cost effective, and utilize permanent sclutions and alternative treatment technologies ar
resource recovery technologies to the maximum extent practical. |n addition, CERCGLA includes a
preference for remedies that employ freatmeant Lhat permanently and significantly reduces the volume,
toxicity, or mobility of contamination as a principal element and a bias against off-site disposal of

untreated wastes.
The following sections discuss how the Selecled Remedy for Sites 3 and 7 and Sites 9 and 23
graundwater mest these statutory requirements. Because NFA was selected for groundwater at Sites 14,

15, 18, and 20, an evaluation of statutory requirements for these sites is not necessary.

2131 Protection of Human Heatth and the Environment

21311 SitesJand ¥

The Selecied Remedy for groundwater at Sites 3 and 7 (Inshitutional Controls with Monitoring,
Alternatives CW1-2 and GW2-21 addresses potential foture risks and provides adequate proteclion of
human heaith and the environment, Polential future risks are addressed by resiricting future residential
use (RAOs A-1 and B-1), providing requirements for groundwater that could be exdracted and discharged
during construction activities {e.g., excavation dewatering), and monitering the migration and natural
degradation of groundwater contaminants {(RADs A-3 and B-3). Based on exisling data and evalualicns,
groundwater is not anticipated to represent z significant risk 1o current receplors {construction workers}
through incidental contact (RAOs A-2 and B-2) or to ecclogical receptors through migration (RAGs A-3
and B-3).

2131.2 Sites 3and 23

The Selected Remedy for groundwater at Sites 9 and 23 {Inslitutional Controls, Alternative GW3-2)
addresses potential future risks and provides adequate protection of human haalth and the envirpnment,
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Potenlial future risks are addressed by resiricting future residential use (RAQ C-1) and providing
reguirements for groundwater that could be extracted and discharged dunng construction activities (e.qg.,
excavation dewalering]. Based on existing data and evaluations, groundwater is not anticipated 1o
represent a significant risk o current receptors {construction workers) through incidental contact or o

ecological receptors through migration {RAG C-2}.

.13.2 Compliance with ARARS
21321 Sites3and7

An assessment of ARARs and THCs for the Sites 3 and 7 Selected Remedy is provided in Tables 2-22,
2.23, angd 2-24. The remedy will comply with all chemical-specific ARARs and TBCs. Chemical-specific
ARARSs include the RERs; these Connegclicut regulations provide specific numerical cleanup criteria for
contaminants in groundwater. Requirements are based on groundwater in the area being classified by
the state as GB. [Institutional controls or envircimental iand use restriclions pursuant to slate law { tha
Navy sells the property in the fulure} will be implemented to prevent contact with and use of contaminated
groundwater, Even though contaminants i sile groundwater corrently exceed groundwater quality
standards {Class GA), site groundwater is classifisd as GB. GA groundwater quality should ultimately ba
obtained through natural degradation. Mondoring would be uvsed to track these decreases until
concentrations are less than acceptable levels. The remedy would meet chemical-specific TBCs by
preventing exposure o conlaminated groundwater until concentralions are less than acceptable lavels

that meet human health concerns.

The Sslected Remedy also complies with all aclion-specific ARARs. Moniloring would continue uritil
concentrations are less than acceptable levels that meet human heaith concerns. Any wasle [sail or
groundwater) generated monitoring activities wil! be properly characterized and disposed. Location-

specific ARARSs ara not applicabie ko the Seiected Remedy.

213.2.2 Sites 9and 23

An assessment of ARARS and TBCs for the Sites 9 and 23 Selected Remedy is provided in Tables 2-28
and 2-29, The remedy will comply with all chemical-specific ARARs and TBCs. Chearmnical-specific
ARARSs include the RSRs; these Conneclicut regulations provide specific numerical cleanup orileria for
contaminants in groundwater. Requiremenls are based on groundwater in the area being classified by
the state as GB. Institulionat conlrols or environmental land use restrictions {if the Navy sells the property
in the futura} wifl be implemented to prevent contact with and use of contaminated groundwater. Even
thaugh contaminants in site groundwater cumerntly excead groundwater quality standards (Class GA), site

groundwaler is classified as GB.  The remedy would meel chemical-specific TBCs by preventing
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exposure o contarminated groundwater until concentrations are |gss than acceptable levels that meet

human health concerns.

The Selecled Remedy atsa complies with all action-specific ARARS. Monitoring would continue Uil
concentrations are less lhan acceptable levels lhat mest human heallh concerns.  Localion-specific

ARARS are not applicable te the Selected Ramedy.

21332 Cost Effactiveness

21331 Sites3and 7Y

The Selected Remedy for Sites 3 and 7 is considered 1o be the most cost-effeclive alternative. The lower
cost Mo Action alternatives (GW1-1 and 2-1} would not satisfy the threshold criteria or RAOs, and
Extraction and Off-Site Discharge [Alternativa GW2-3) would cost over $1 million and only address Site 7

groundwater contaminants.

The cost for the Selected Remedy s estimated to be the sum of the cosls for Alternatives GWA-2
{E319.500) and GW2-2 ($303.800), or $623,300. Although some economy may be realized when
combining lhe altematives, any savings are axpectad o be within the accuracy range of an FS level cost
estimate (e.g., -30 to +30 percent); therefore, no attempl was made to furher refine this cost. The
present worlh cost analysis for the Selected Remedy is presented in Appendix G and summarized as

fallows:

= Estimated Time for Design and Construction; & months
» Estimated Time for Operation: 30 years

= Estimated Capital Cosl: $118,900
« Estimafed D&M Coslts (Fresent Worth): 504,400
» Estimated Total Present Worth: 623,300

21332 Sites9and 23

The Selected Remedy for Sites 9 and 23 is considered to be the most cost-effective alternative. The
lower cost No Action alternative {GW3-1) would not satisfy 1he threshold criteria or RAOs. The present
warth cost analysis or the Selected Remedy is presented in Appendix G and summarized as follows:

s+ Estimated Time for Design and Construction: 6 months
» Estimated Time for Operation; 30 years
» Estimated Capital Cost; $10,295
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s Estimated O&M Costs (Present Werth): $108,705
s Estimated Total Present Warth; $119.000
2.12.4 Utilization of Permanent Solutions and Alternative Treatment

The Navy, with EPA and state cencurrence, has determined that the Selected Remedies reprasent the
maximum extent to which permanent sofutions and treatment technolepies can be ulilized in a practical
manner for the groundwater at Sites 3 and 7 and Sites 9 and 23, Of those alternalives that ara protective
of human health and the environment and comply with ARARs, the Navy has determined that the
Seiecled Remedies provide the best balance of trade-offs in terms of the five balancing criteria.

The Navy aiso considered the statulory preference for treatment as a principal element, the bias against
off-site treatment and disposal, and EPA, stale, and community acceptance. In-silu and above-ground
treaiment lechnologies for groundwater were screened for Sites 3 and 7 in the technology screening
section of the FSs, bul based on concerns about effectiveness because of relatively low contaminant
concentrations and the sparadic distribution of contamination, coupled with anticipated high costs, these
technologies were not retained for development of allernatives.  Active remedial technologies were not
evaluated for Sites © and 23 becauvse of the absence of a contaminant plume and other sites conditions
including generally low concentrations of contaminants, groundwater not ¢lassified as a sullable potable

water source, and availability and use of a public water supply.

2135 Preference for Treatment as a Principal Element

The Selected Remedies do net satisfy the statutory preference for treatment as a principat element. The
reasons why treatment of Sites 3 and 7 and Sites 9 and 23 groundwater is not practical are discussed in
Section 2.13.4,

2136 Eive-Yoar Review Requirements

Becausa the Selected Remedy for groundwater at Sites 3 and 7 will resull in hazardous substances,
poilutants, or contaminants remaining on site in excess of levels that allow for unlimited use and
urnrestricted exposure, a statutory review will be conducted within 5 years after initialion of the RA for
Sites 3 and 7 groundwater, every 5 years until RGs are met, lo ensure that the remedy is. ot will be,
protective of human health and the environment. Also, because lhe Selecled Remedy for groundwater at
Siles 3 and 23 will result in hazardous substances, polluianis, or conlaminants rernaining on site in
excess of levels that allow for unlimited use and unrestricted exposure, a statutory review will bs
vonducted within 5 years after initiation of the RA and every 5 years thereaifter 1o ensure that the remedy
is, or will be, protective of human health and the enviranment, Five-year reviews are not required under

020806:F 2-8g2 CTO 4
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OUg for Sites 14, 15, 18, of 20 because hazardous subslances, pollutants, or contaminanls are not
present on site in excess of levels that allow for unlimiled use and unrestricted exposure.  Five-year

reviews of the QU1 remedy will continue for Sites 2A and 2B based on the OU1 ROD (Navy, 1985).

214 DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan for Sites 24, 28, 3, 7, 9, 14, 15, 18, 20, and 23 groundwaier at NSB-MLON, Groton,
Connecticut was released for public comment on June 14, 2008, The Proposed Plan identified
institutional Controls with Monitoring (Alternatives GW1-2 and GWZ-2) as the Selected Remedy for Sites
3 and 7 groundwater and Institutional Conlrols {Altemative GW3-2} as the Selected Remedy for Sites
ang 23 groundwater. NFA was recommended for SHes 14, 15, 18, and 20 groundwaler in the Froposed
Flan. Awvailable information indicates that the groundwaler at Sites 2, 14, 15, 18, and 20 do not pose any
significant risks o human health or the environment. Greundwater monilaring and institutional cantrols
will continue at Sites 2A and 2B as part of the OU1 remady.

The Navy reviewed all written and verbal comments submitted during the public comment pericd. [t was

determined that no significant changes to these decisions, as originally identified in the Proposed Plan,

WEre Necessary or appropriate,

Q20E0EP 2-90 CTO 431
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TABLE 2-1

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 3

DPERABLE UNIT @ RECORD QF DECISIQN
NAVAL SUBMARINE BASE NEW LCNDON
GROTON, CONNECTICUT

PAGE 1 OF 3
ZDMWISD
REMEDIAL

CHEMICAL OF CONCERN GOAL May-06 Oct-06 Jan-07 Mar-07
VOLATILE ORGANIC COMPOUNDS {pgfL} '
TRICHI OROETHENE
VINYL GHLORIDE 2 0.5 U 1 U i U 1 U

IDMWI6S
CHEMICAL OF CONCERN RE&“;ELAL Mar-07
May-06 Oct-06 Jan-07 Sample | Duplicate
VOLATILE ORGANIC COMPOUNDS ;Egn.}
TRICHLOROETHENE 05 U TU TU 10 T
VINYL CHLORIDE 2 0.5 U 10 1T U 10 T U
ZOMW255
CHEMICAL OF CONCERN | 000 At May-06 oct0s Jan-07 o7
Sample Duplicate Sample | Duplicate
VOLATILE ORGANIC COMPOUNDS []..ng'L]
TRICHLOROETHENE 55 U 05 U 71 T T 7D
VINYL CHLORIDE 2 6.5 U 0.5 U T U 10 T U
S OMWZaD
REMEDIAL

CHEMICAL OF CONCERN GOAL May-06 Oct-06 Jan-07 Mar-07
VOLATILE ORGANIC COMPOUNDS ;@JL}
TRICHLORGETHENE 05 U TU T TU
VINYL CHLORIDE 2 05 U TU T4 TU




YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 2

TABLE 2-1

OFERABLE UNIT 8 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICULT

PAGE 2 OF 3
ZDMW295
REMEDIAL
CHEMICAL OF CONGERN Got-06
GOAL May-06 Sample | Duplicate Jan-07 Mar-07
VOLATILE ORGANIC COMPOUNDS (ig/L)
TRICHLORQETHENE 5 05U 1 U 10 T U Y
VINYL CHLORIDE 2 1.7 T U
IMW15I
REMEDIAL
CHEMICAL OF CONCERN "ol May-06 Oct-06 Jan-07 Mar-07
VOLATILE ORGANIC COMPOUNDS (lig/L)
TRICHLOROETHENE 5 85 U 10 70 0
VINYL CHLORIDE 2 05 U U U T U
IMWI58
REMEDIAL
CHEMICAL OF CONCERN |~ o~ May-06 Oor.06 a7 207
Sample Duplicate
VOLATILE ORGANIC COMFOUNDS (g
TRICHLORQETHENE 05U 05 U 10 1 TU
VINYL CHLORIDE 2 05U 05U 1 U U 1U
IMW1ED
REMEDIAL
CHEMICAL OF CONCERN | " 50aL May-06 Oct-08 Jan-07 Mar-07
VOLATILE GRGANIC COMPOUNDS {pigiL)
TRICHLOROETHENE 5 2 2 7
VINYL CHLORIDE 2 0.5 U U 10 TU
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TABLE 241

YEAR 1 GROUNDWATER MONITORING RESULTS FOR BITE 3
OPERAELE UNIT 9 RECORD OF DECISIQN
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE 3 OF 3
3MW165
REMEDIAL
CHEMICAL OF CONCERN GOAL May-06 Dct-06 Jan-07 Mar-07
VOLATILE ORGANIC COMPOUNDS {pg.f!..}
TRICHLORCETHENE 05 U 1 U TU 10
VINYL CHLORIDE 2 05 U i T U 70

Shaded cell indicates excesdance of the remadial goal.
L)« Not detected at associated detaction limit,

J - Estimated concentratign,




TABLE 2.2

¥YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7
OPERABLE UNIT 8 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PAGE 1 OF 8
7MWC1D
REMEDIAL
CHEMICAL OF CONCERN GOAL May-06 Oct-06 _ Jan-07 Mar-o7

Sample 1 Duplicata
VOLATILE ORGANIC COMPOUNDS ({pg/lL)
1.4-DICHLORGBENZENE 751" 05 U iU 1 U 11 11
BENZENE 1 05 U iU 1 U 1 1) 1 U
CHLOROBENZENE 1o ' 05 U 1U 1 U 1 U 1 U
TRICHLORDETHENE 5 I 0.5 U 1U 1 U 1 U 1 U
SEMIVOLATILE ORGANIC COMPOUNDS {pgiL})
[HEXACHLOROBENZENE | 1] | . | - | - I .
POLYNUGLEAR AROMATIC HYDROCARBONS {pgfL]
BENZO{AJANTHRACENE 0.3 - - - -
BENZQ(APYRENE 0.3 - - - - -
BENZO(BFLUGRANTHENE 0.3k - - - - -
INDENG(1,2,2-CDIPYRENE NG 1 - - - - -




YEAR 1 GROUNDWAYER MONITORING RESULTS FOR SITE 7

(

TAELE 2-2

CPERABLE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTOMNM, COKRNECTICUT

PAGE 2 OF B
TMWO3!
CHEMICAL OF CONCERN REg’gﬂ"“' Mar-07
May-06 Qect-06 Jan-07 Sample | Duplicate
VOLATILE DRGANIC COMPOUNDS (ug/L}
1,4-DICHLOROBENZENE 75\ 05 U 1 U 1 U 1U 1U
[BENZENE 1 0.5 U iU 1 U iU 1U
CHLOROBENZENE 100 " 0.5 U 1U iU i U 1 U
TRICHLOROETHENE 5 05 U 1y 1 U 1 U 1 U
SEMIVOLATILE CRGANIC COMPOUNDS (pgfL}
[HEXACHLOROBENZENE ] L T T 0.2U 2y | -

POLVNUCLEAR AROMATIC HYDROCARBONS {ngL]

[BENZO{AANTHRACENE n3a® . N
BENZO{APYRENE 0.3 - . . _ _
BENZO{BIFLUORANTHENE 0.3 - - . _ _
INDENO{1,2 3-CDIPYRENE NC ! - . . _ _
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TABLE 2-2

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7
OPERABLE UNIT 9@ RECORD OF DECISION
MAVAL SUBMARINE BASE NEW LONGON
GROTON, CONNECTICUT

PAGE 3 OF 8
TMW03S
REMEDIAL
CHEMICAL OF CONCERN GOAL Jan-07 Mar0?
May-06 Qct-08 Sample | Duplicate

VOLATILE QRGANIC COMPOUNDS (pgiL)
1.4-DICHLOROBENZENE 750 0.5 U 1| 11 1 U 14U
BENZENE 1 (1 05 U 1 U 1 U 1) 1 U
CHLOROBENZENE 100 1 0.5 U 1 U 1 U 1 U 14
TRICHLOROETHENE 50 05 U 1y 1 U 1 U 1 U
SEMIVOLATILE ORGANIC COMPOUNDS {ugil)
[HEXACHLOROREMZENE | 1 9y iU | e2U F pay g2 U
POLYNUCLEAR AROMATIC HYDROCARBONS {pgfL]
BENZO{AJANTHRACENE 0.3 - - -
BENZO{AIPYRENE 0.2 - - - -
BENZO{B)FLUORANTHENE 0.3 - - - -
INDENQ{1,2,3-CDIPYRENE NG ™ - - - -
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TABLE 2-2

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITET
OPERABLE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PAGE 4 OF 8
TMWOSD
REMEDIAL

CHEMICAL OF CONCERN GOAL May-08 Oct-06 Jan-07 Mar-07
VOLATILE ORGANIC COMPOUNDS (ug/L}
1,4-DICHLOROBENZENE 75 ) 0.5 U 1U iU 1U
BENZENE 1t 05 U 14 1 U 1 U
CHLOROBENZENE 100 0.5 U 1 U 1 U 1|
TRICHLORDETHENE 50 0.72 1 1 09 J
SEMIVOLATILE CRGANIC COMPOUN ns {pgn_}
|[HEXACHLOROBENZENE | 17 | | i | . | .
POLYNUCLEAR ARCMATIC HYDROCARBONS {pgfL]
BENZO{AJANTHRACENE 0.3 : . ; -
BENZO{AJPYRENE 0.3" - . - .
BENZO(B)FLUORANTHENE 0.3 - - : ]
INDEND(1,2,3-CDIPYRENE NC ! - R R R




TABLE 2-2

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7
CPERABLE UNIT 8 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONKECTICUT

PAGE 50OF 8
7MWO09S
REMEDIAL

CHEMICAL OF CONCERN GOAL May-06 Dct-06 Jan-07 Mar-07
VOLATILE CRGANIC COMPOUNDS (pgiL}
[1,4-DICHLOROBENZENE 75t 0.5 U 14 1 4 iU
BENZENE 1 0.5 U 11 14 14U
CHLORGRENZENE 100 05 U 1y 1 U 14U
TRICHLOROETHENE 5 (1t 0.5 U 1 U 1Y iU
SEMIVOLATILE ORGANIC COMFOUNDS [ugil)
[HEXACHLOROBENZENE [« [ 10 ] o014 [ o2y [ o200
POLYNUCLEAR AROMATIC HYDROCARBONS (pg/L)
BENZO{AJANTHRACENE 0.3 - - - -
BENZO{APYRENE 0.3 . - - -
BENZO(BIFLUORANTHENE 0.3 - - - -
INDENG{1,2,3-CDIPYRENE NG - - - -
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TABLE 2-2

YEAR 1 GRCUNDWATER MCONITORING RESULTS FOR SITE T
OPERAELE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PAGE G OF 8
TMW1ZI
REMEDIAL
1CAL OF CONCERN )

CHEM 0 NCE GOAL May-06 Oct-06 Jan-07 Mar.07
VOLATILE ORGANIC COMPOUNDS {pgiL)
1,4-DICHLOROBENZENE 75 0.5 U 1 U 1U 1 U
BENZENE 1 11 0.5 U 1 U 1U 1 14
CHLOROBENZENE 100 1" 0.5 U 1 U 1 1 U
TRICHLOROETHENE 50 .86 0.9 J 1 0.7 J
SEMIVOLATILE ORGANIC COMPOUNDS {pgiL)
IHEXACHLOROBENZENE | 10 1y 11 0.2 0.2 U

POLYNUCLEAR AROMATIC HYDROCARBONS (pgil)

BENZO(AJANTHRACENE 03" - - -

BENZO{AIPYRENE 03" - : .
BENZO{BIFLUORANTHENE 0.3% - .
INDENO{1,2 3-CDIPYRENE NCE - N .




TABLE 2-2

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE 7
OPERABLE UNIT 8 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PAGE 7 OF 8
TMW125
REMEDIAL

CHEMICAL OF CONCERN | 6oL | Mayos | oct06 | Jan07 | Maro
VOLATILE ORGANIC COMPOUNDS (ug/L}
1 4-DICHLOROBENZENE 75 ' 0.5 U 10U 1 U iU
BENZENE 1M 05 U 1y 11 14
CHLOROBEMNZENE 100 1 1.3 1) 2 2
TRICHLOROETHENE 5 0.5 U 1 U 1 U 1 U
SEMIVCLATILE CRGANIC COMPOUNDS {pgiL)
[HEXACHLOROBENZENE ] 1 IHEITE 19 | o2y 021
POLYNUCLEAR AROMATIC HYDRQCARBONS {pgfL]
BENZO{AJANTHRACENE 0.3%! - - -
BENZO{APYRENE 0.3% . - - -
BENZO({BIFLUORANTHENE 0.3 - - - -
INDENQ(1.2,3-CDIPYRENE NG @ - . -




( ( | (

YEAR 1 GROUNDWATER MONITORING RESULTS FOR SITE T
OPERABLE UNIT 3 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PAGE 8 OF &
TMW13S
CHEMICAL OF CONCERN REE;:I'_AL May-06 Oct-06 a7 Mar-07

: Sample Duplicate Sample | Duplicate Sample | Duplicate
VOLATILE OCRGANIC COMPOUNDS [pgil)
1,4-DICHLOROBENZENE 751 : - - N § - -
BENZENE 10 . - - - . . .
CHLOROBENZENE 100 ™ - - - . . .
TRICHLORODETHENE 5 - - - - . -
SEMIVOLATILE ORGANIC COMPOUNDS (pgiL)
|HEXACHLOROBENZENE | o rw ) tu T 1y 1w [ oezu | oez2iu | ozzu |
POLYNUCLEAR AROMATIC HYDROCARBONS {pgfl)
BENZO{AIANTHRACENE f.3% 0.06 U 0.05 U 0.07 lWJ 0.27 J 0.07 U 0.074 U 0.075 U
BENZQ{APYRENE 0.3" 0.05 U 0.05 U 0.05 U 0,05 U 0.2 U 0.21 U 0.22 U
BENZO{B)FLUORANTHENE 0.3 0.05 U 0.05 U 0.08 U 0.08 U 0.08 U 0.18 J 0.0B& U
INDENOG(1,2,3-CDJPYRENE NC 0.05 U 0.05 U 0.10_U 0,10 U 0.2 U 0.21 U 0.22 U

1 Remedial goal seleclad in Inlarim ROD {MNavy, 2004c).

2 Monitoring criterion for protection of GB-classified groundwater.
Shaded cell indicates exceedance of the remedial goal.

U - Not detectsd at associated detection limit.

4 - BEstimated concentration.

{-] - Parameter nol analyzed.



TABLE 2-3

SUMMARY OF GROUNODWATER ANALYTICAL RESULTS FOR SITE 15
OPERAEBLE UNIT 3 RECORD CGF DECISION
NAVAL SUBMARINE BASE NEW LONDCN

GROTON, CONNECTICUT

PARAMETER 15MW1S < 15MW25 15MW3S 15TWO1 15TW02 15TWO3
ample | Duplicate

Yolatile Organlc Compounds (pafl)
[CHLORQFORM | 1U | 1L | 11U 1 iU Y 1 U 3
Unfiltered (norganics {ug/i)
ALUMIMUM 74l 2TBD 2820 Bar U 2240 J 788 U 137 U
BARIIM B5.1 50.8 527 3.4 50,2 7.2 4¥.7
BERYLLILIN 037 U 11U 11 U .37 U n.84 037 u 037 U
CADMILA 4.5 L 50 U 47 U 25 U 25 L 4.4 254U
CALCIUM 26400 11800 12100 18600 4250 G000 34200
CHROMILIN 0.8y J 0585 U 055 U 0.ak U 1.1 1 0585 L 0.ea U
CoOBALT 81U a4 T8 J 51U 4.5 21 U T3
COPPER 34y 19,2 21.3 34 U 13.4 34 U 34 U
RN 24.8 1 27 U 288 1) FAO0 427 04 U 215
LEAD 1.3 U 1.3 0 1.3 U 1.3 U 2.3 1.3 11 1.8
MAGHNESILIM 2980 2000 2050 A7 80 1210 2200 3080
MANGANESE 4.8 223 227 287 KL 41.1 2
POTASSMIM 4630 1546 160 4350 1780 2120 700
S0DIUR 36200 A5400 36200 42600 22600 45400 J38.300
ZINC 2% ) 356 365 1.6 U 181 608 28 U
Flitered Inorganics {pgflL} :
ALUBMINUR 254 1 Ja4a U 2770 J 254 Ut 2160 661 U 254 1)
BARIUM 836 12.5 522 46 &7 TTh 47.8
BERYLLIUM 037 U 0,37 U 1.2 U .3 U 0.84 037 U 037 U
CADMILIM 3.2 U 271 5.3 Il 25 U 25 U 6.4 25 U
CALCIUM 25800 S B0 12000 18800 4350 16R00 34700
CHROMIUM 0vs 055 U 155 U J.56 .80 U 0.55 U 055 L
COBALT 51 U 51 IJ £8 J 51 U 7.5 51 L g1 U
COPPER Jd U 34 U 18.2 3.4 UJ 15.2 34 U a4 U
IR0 1240 U 2030 J 66 U 6740 .J J66 TRT L) 135
LEAD 1.3 U 1.3 U 1.3 ) 13 U 13 U 1.3 U 1.4
MAGHESILIM 2930 1120 2020 3870 1200 2180 I0BO
MANGANESE 4.2 J 311 ) 226 . 279 Jal £0].1 703
FOTASSIUM 4570 1420 1880 4900 1760 2050 5550
SCDIUM 25500 14600 J 25400 J 43600 J 23200 Ad G0 8100
ZINC 32 . 505 J 2 16 U 179 60.4 2321

From Basewide Groundwater Cpaerable Unit Remedial Investigalion Updale/Feasibility Study (TINUS, 2004).

(




TABLE 24

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR SITE 18
OPERABLE UNIT 3 RECORD OF DECISION
MAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PARAMETER 18TW2 - 18TW3
Sample | Duplicate

Inorganics {pgfl)
AL UMINUM 189 U 211 U 580
BERYLLIUM g6 U 0.6 U 079 J
CALCIUM 25000 25200 8640
(RO 306 328 1030
MAGNESIUM 1590 1) 1650 U 2630
MANGANESE 191 111 322
POTASSIUM 16680 U 1670 U 2570
SO0IUM 8570 9300 15100
Miscellansous Parameters [mogfl)
TOTAL DISSOLVED S0LIDS 146 174 111
TOTAL SUSPENDED SOLIDS 5 U 5 U 33

From Basewide Groundwater Operable Unit Remedial Investigation Report (TINUS, 2002),
L - Mot detected at associated detection limit.
J - Estimaled cancentration,



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR SITE 20

TAELE 2-5

OPERABLE UNIT 2 RECORD OF DECISION
NAVAL SUBMARIINE BASE NEW LONDON

GROTON, CONNECTICUT

( PARAMETER [ ZWCMW15 | ZWCMW2S |
Unfiltered Inorganics {pgfL}

ALUMINUM 180 U 257
ARSENIC 2.2 J 20 U
BARIUM 81.4 14,4
CALCIUM 166000 5410
CHROMIUM 34 0.6% J
COPPER 3.4 U 36 J
IRON 50000 2970
LEAD 13 U 2.3 J
MAGNESIUM 41200 1210
MANGANESE 2350 216
POTASSIUM 44000 1390
SODIUM 353000 15200
ZINC 4.1 58.0
Filtered Inorganics (pgil)

ALUMINUM 41.0 U 2760 J
ARSENIC 34 ) 20 U
BARIUM 85.2 52.0
CALCIUM 191000 12000
CHROMIUM 2.1 0.55 U
COBALT 51 U 93 J
COPPER 34 U 189
IRON 38000 J 7.7 U
MAGNESIUM 33500 2010
MANGANESE 2220 225 )
POTASSIUM 28100 1340
SODIUM 190000 J 35200 J
ZING 23 J 361 J

From Basewide Groundwater Operable Unit Remedial Investigation Update!

Feasibility Study Report (TINUS, 2004).
L - Not detected at associated detection Emit
J - Estimated concentration.
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TABLE 2-8

SUMMARY OF DATA FROM 200Y UNDERQRAIN METERING FIT QUARTERLY SAMPLING EVENTS AT SITE 23
OPERAELE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE HEW LONDON

GROTON, COMNECTICUT

PAGE 1 OF 3
LCTDEP {rHerla Stormwatar
Surlmce Dlsr.:harag: 23MP01
PARAMETER Raaldantlal
Wiatar Volalfization Parm i Jun-07 Sep-07 Qa7 Fab.08
Prataction Criterion | Sample | Duplicats P Sampls | Dupllcate

Yolallle Drganics {pgfl]
BENZEME _ 710 130 FEA, 05 U 05 u 0.5 1 05 0.5 U 02J
BROMGDICHLOROME THANE 2.3 HE NA, 0.2 ) 0.5 U 05U 05 05U 05 U
CRALOROFORM 14.100 26 R 2 J zJ 0.5 L .50 5 U 0.5 U
CYCLOHEXANE ME HE Na, 050 050 01J 0.5 L nau 0.5 U
CI5-1,2-DICHLORDETHENE ME Bl A g3l 02l ) 0z J 051 0.z J
ISOPROEYLEENZENE HE 2.800 NA a1 009 a1l 0.5 U 0.5 UJ 0.5 U
METHYL TERT-BUTYL ETHER ME 21000 HA 1 0.3 04J ] 0.6 07
TETRACHLORGETHENE BA 330 NA 03 ] 0. J trdJ T J 03] 03
TRICHLORCETHENE 2,240 27 WA 04 J TEN 0.5 4 J EY] 0.4
Semivolatile Organics {pgil}
1-METHYLNAPHTHALENE HE NE NA 07 U itz U gz U 0.96 J O.oAR) | 0.2
2 METHYLMACHTHALENE NE NE T 017 J [ 016 0.2 U 11 020 | 0.2t L)
4- NI TROANILINE ME HE HA 0z U 02 U 1L 0.75 10 UR 1.0 L
ACEMAPHTHENE NE NE A 0.2 |t 0.2 1) 82 U OEsJ | 0028 | o2l
ACENAPHTHYLENE 0.3 ME MA gz U a2 U 0z U 0 Do Ut | 021U
ANTHRACENE 1,100,500 HE HA g2 U g3 1) el 092l | 0S| o2l
BENZO(ALANTHRAGENE 03 NE tiA BA7 U | 007 U | D04 O 0047 L | 0045
BEMZD{A)FYRENE 0.3 tE tA 0.2 Ul 02 U 0z | .20 U 0.2t
BENZOLB P LUQRANTHENE K] NE Tif: Aod g | 008 U | no7s U b.oFEUS [ D021
BENZDIG, H.IPERYLENE NE NE A 02 Uy | 02 U 02 U .31 D.20 L Ol U
BENZO(KIFLUDRANTHENE 0.3 NE NE pE Uy [ p2 ) 02 U 0.20 U 021 U
CHRYSENE _ NE NE i 0.2 U 0.2 U 02 U g7éJ | ool [ 0214
DIBENZOLA HIANTHRACENE TiE NE NA& n2u) I o2 U 0z U 0.4t 0.20 L 021y
FLUDRANTHENE 3700 HE HA, G2 U 0.2 | P 115 0zoul | 0211
FLUQRENE 144,000 NE NA 0.z | 0.2z U 02Z U gard | 20U | pRiul
HE XACHLORCBENZENE 0.077 NE NA 10 1u 0z U [FTE BEFEET
HEXACHLDROBUTADIENE NE ME NA 02 U 0.2 U 48 U | 064 [ oosgu | D21 U
INDEND{1,2,3-COIPYRENE NE NE Na 0z Ul De U iz U 0.22 bzoU | 0.2 0J
NAPHTHALENE NE NE NA, 0.2 0.z L 02 U 10 G058 | 021U
FHENANTHREMNE .3 WE MA, 0.2 U 0.2 U 02 U ]m 02QUl [ B
PYRENE 114,900 NE WA 93u g2U fe U $B4J | 02004 | B21UO




-

TABLE 26

SUMMARY OF DATA FROM 2007 UMODERDRAIN METERING PIT QUARTERLY SAMPLING EVENTS AT SITE 23

OPERAEBLE UNIT 3 RECORD OF DECISION

NAVAL SUEMARINE BASE NEWY LONDON
GROTON, CONNECTICUT

PAGE 2 OF 1
CTREP Criteria Stormwaler
Surface Discharge Z3MP01
PARAMETER Raosidentlal
Wl ) o tatilization | Permit Jur 07 Sep-07 Doc-07 Fob-08
Predacilon Criterion Sampla | Duplicate P Sampla | Ouplicata

Eamivolallle Orgenics , Flllared (pail}
1-METHYLMNAPHTHALENE NE MHE MA, A NA HA MA HNA, 00034
2-METHYLMAFPHTHALENE HE NE hA MA MA A HA A, .2 L)
4-MITROAMNILINE HE HE MA, MA, MA HA BA HA 1.01
ACENAPHTHENE ME NE HA NA A, A & ha 001 J
ACENAPHTHYLENE 0.3 HE H& HA HA BA M& MA, g2
ANTHRACENE 100,000 ME MA, MA, MA MA MA NA 021
BENZO{AMNTHRACENE 0.3 MNE A A BA hA M& NA 22 L
BENZO(AIFYREME 0.3 ME HA&, A MA M& MNA HA Qiy
BENZO{BJFLUGORANTHENE 0.3 MNE HA MA HA MA HA& A, LLELTERY
BENZQ(G.H FPFERYLENE NE NE NA, NA NA MA T NA KER]
BENZHKIFLUCRANTHENE 0.3 NE WA, MA NA HA HA MNA 2zl
CHRYSENE HE NE MNA MA M& A P, A, 02U
DIBENZO A HIANTHRACENE " NE NE N M2 M N, [ NA 82 U]
FLUDRANTHEME 3,700 ME MA M MA MA A, MNA 0.2
FLUORENE 140,000 NE HA A M& A, MA M 0.2
HEXACHLORDBEMNZENE {077 ME HA MA AL HA MNA M& 0.2u
HEXACHLOROBUTADIENE ME ME MA MA& M& MNA A I, 02U
INCENO[1,2,3-COPFYRENE NE MNE A HA MA A MA, M4 n.22 .
HAPHTHALENE HE HE MA &, M& MA MA & 0.0689
PHEMANTHRENE 0.3 NE M HA BA HA MA MA N2y
PYREME 110,000 HE MA M & MA, HA & 0.2
Incrgenics, Total {ugiL}
ALLIR LI ME HA MNA 473 115 d22 | 218 204
ARSENIC 4 MA M 37U ELY] 224U 47U 3.1
BARIM NE W4 WA 48.2 5.4 gr 562 53.4 550
CALCIUM NUT NA, HA 33,800 35 800 32.000 15,500 34,700 34,300
CHROMIUM 110" MA NA 0Bal [ 981U 2 .41 p2ey | n3sy
COBALT HE MA, HA 0.84 L} nEal 9,26 L 0.56 053 g8u
COFPPER 48 MNA B0 a1 JU 4.2 44 L 022U Ay
IRCH HNUT MA, MA 9,190 11,200 70,800 9,840 10,200 4, 380
LEAR 13 ha, 30 2.3 3.3 8.4 25U 22U 14U
MAGHES LIt HUT MA HA 780 7,650 F.020 766D 7aad 7,450
MANGANESE HE M A MA BG1 713 845 258 55 784
HICKEL BBO A HA 1.1 L.58 L B41 L 0.53 0.4 .64
POTASSILIM MHUT A MA, 3.219 3,490 5270 5.500 3490 5,151

(
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TABLE 2-6

SUMMARY OF DATA FROM 2007 UNDERDRAIN METERING PIT QUARTERLY SAMPLING EVENTS AT SITE 23
OPERABLE UNIT & RECORD OF DECGISION
NAVAL SUBMARINE BASE MEW LOMDON

GROTON, CONNECTICUT

PAGE 3OQF 3
CTOER Criterla Stormwatar
Surface Dischargs 23MPH
FARAMETER Reshdantizl .
WHar | Volalllization | PO Jun-07 Sap-07 Dec-17 Feb-08
Pratection Critorlan | Sample { Duplicate P Samupla | Ruplizate
Inorganics, Totel (L) (Continued)
SELENILM 51 HA A 165 4 2 151 1.5 1.50 2.2
EILYER 12 MA, MNA 045 L 046 L) 1.5 0.46 L 0458 .54 U
SO0 MUT HA MNA 45 800 49 500 52, 100 53,400 5d, 300 50,400
YANADILM NE NA MA 13U 1.4 1) 37 n.%4 L1 294 [y
ZIMG 123 MA& 204 213 ) 223 ) 474 228 20 265
Incrpanics, Flitered fpgi}
ALUMINLIM HE IEY A 2394 1 8.7 J 21.3 4 1901 19.6 1 154
ARSENIC 4 MA, & 35U 221 1.2J 184U 1.1 U 2.8
BARILIM NE NA, T THA 44 5 46.4 50.1 4B.9 48 568
CALCIUM NUT MA, M 13,604 34, TR0 31,400 33,100 33,400 36,000
CHEOMILIM 1™ A A Y20 044 1) 0.3 0.23 .48 .38 U
COBALT NE WA MA, nery nasLu 047J D48 .51 [T
RON NUT MA MNa - 3470 3,530 3.500 4,150 4,140 1.750
LEAD 13 WA, an 1.3 J 1.8 J 114l R 2Bl 14 1)
MAGMESILIM NUT MNA MA 7,200 1] £,280 7,250 7,200 B.0Z0
MANGANESE HE NA NA E45 Afid TOR 764 T 815
NICKEL aad A hA IARY) 0.8y 078 J 1 0,54 D66
FOTASSILIM NLT A, MHA 5,040 5,380 5.320 5,360 5,380 5,350
SELEMIUM Sk MA, A 1.8 U 1.7 J a0 1,851 230 Z.2\
SOOI NUT A, MA A6 G} 48,400 52,600 50,400 51,400 52.100
ZING 123 MNA 200 214 ) 158.5 .l 158 1RG 08 %
Patralyum Hydrocarbans (ug/l )
|[ETPH iC03-C36) NE NE [ Zso0™ T 550 T 7au [ da00 [ seou | 1eoed 1 vsu |
Patrolaum Hydrocarbons, Fiitared {pgiL}
[ETPH (C02-C36) NE NE 1 2800 T mNa T wa [ ta | ma | Na | 75U ]

1 - Crltarlan s Tor olf and greasa.

2 - Ciitarign I3 o haxavalant ¢hramium.
Shadad calls indicate sxcesdences of criierla.

MA - Mot appdcakla.
ME - Moy erstablishod.
MUT Essantial nulclant,

U - Nul detacted at agsociated detaetlan limit,

J - Estimated gongentralan.



TABLE 2-7

SELECTION OF HUMAN HEALTH RISK ASSESSMENT EXPOSLIRE PATHWAYS FOR OPERASLE UNIT 9
OPERAELE UNIT 9 RECORD OF DECISION
NAvAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT

Scanarlg Medlum Eapokure Exponure Racephgr Recepltor Expogury on-Slal Type of Ratlpnale lar Sglacton or Exclusian
Timaframe Medium Folnt Population Ao Route O -Site Anglyels of Exposura Fathway
CurrantFuture | Grourdwater Groundwatar Oyarburdans Congirugticn Al lngastion On-Gito Mane  |Consteuglign workars mey hava darmal contact wilh
Bedrock Aguiter Waorkars Camal Dn-Sita Ouani  |Qecundwater during axtavalion aclivities
Residens Adult lngestion On-Sile Quant  |Groundwater may be used 33 a polablo waler
Dermal n-Sile Crpant SOUTEe iR fulure.
chilg INgasHon On-Sita Mona Exposures 17 a child residen! ara less than thpsa lor
Dlermal on-Site HMgne  |an aduli residen
Air Conglruchen workars axposire «ia volalilzation g
Construction Agult Inhalaticn Can-site [ ] expectad 19 ba insigimhcant due o dilulion with
Workars Aaubdaor air.
i . Qin-sita rasigents may ba exposad to vatatile
Residants Adull Inbyal afion On.-site Quant o ¥ pe . '
amisions from groundwatar wWhile shewenng.
. . Exposures 1o 8 chid casadant are Iess [han thase
Child Inhatalion Jn-site MNone RS . !
for an aduil rasidant
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TABLE 2-8

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURES
CPERABLE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTCH, CONNECTICUT

Exposure Cancar Chamicals with Chemicale with Chemlcals with Hazard Chamicals
Racaptor Medium I:qula Risk Cancer Rizks Cancer Risks Cancar Risks Ingex with
> 10~ »10%and 5 107 > 10* and 5 107 HI =1
Construction Warker | Groundwalar Crermal Contact | 1.3E-06 -- -- . .. {1001 --
YWinyl Chlonde, 1,1,2-Trichlorogthana,
Adult Resident Groundwsalar Ingestion S1E-04 Arsenic BENZO{a jpyrans, Indanal 1.2, 3-cd Ipyrene, 2.4 Arsenic
Dibenzo{a hjanlhraceng alpha-BHC
Benzofalpyrane, : .-
Darmal Comact | B.SE-4 Dibarizofa,hjanthracens Indann{1,2,3-cdipyrana alpha-BHC, Arsenic 0.008
Inhalation'"’ 1.8E-05 - Vinyl Chicride 1,1,2-Trichlproethane 0.04 --
Banzof{ajpyrene, \in , )
. ¥l Chloride, 1.1,2-Trichloroalhang, )
Tolal 14E-03 leenzoli:;ls'lii?;hracena. Indann{1, 2. 3-co)pyrans alpha-BHC 24 Arsenic

Taken from Basewide Groundwatar Operakia Unit Remedial Investigation Update/Faasibility Study {TtNUS, 2004},

1 Inhalation risk is assumed to be equal to risk from ingasticn for volatiles,




TABLE 2-%

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 3 GROUNYWATER
CENTRAL TENDENCY EXPOSURES
OPERABLE UNIT 9 RECORD OF DECISION
HAVAL SUBMARINE BASE NEVY LONDON

GROTON, CONNECTICUT

ExDOsUre Cancer Chamicals with Chemicale with Chamicals with Hazard Chamicais
Recoplor Meadlum F:nuta Rlsk Cancer Risks Cancar Rlsks Cancer Risks Indax with
> 147 » 10" and < 107 » 107 and 5 10° HI > 1
Construclion Waorker  |Groundwalar Dermat Contact | 4 4E-07 - - - 00003 -
Vinyt Chiorida,
Adull Residant Groundwator ingestion TAEDS .- ArSenic Benzolalpyrang, 11 Arsanic
Qibenza(a, hlanthracansa
Banzofalanthragens,
Darmal Contact | 1.4E-04 Dibenzola.hjanthragens Indare{1.2,3-cdipyrane 0.005
inhalation'" 2 BE-06 - - -- Winyl Chioride 0.02 .-
Banzofa janthraceana, , .
Total 2.2E-04 .- Dibanrola, hlanihracens, Vinyl Chioride. 1.1 Arzenic

Arsanic

indenaf1,2,3-cdipyrane

Takaen from Basawida Groundwalar QOparable Unil Remadial Investigation Update/Feasiblity Stody (TINLIS, 20041,

1 ‘nhalation rigk is assumed to ba equal to rigk from ingastion for vidatlles.
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TABLE 2-10

SUMMARY QF CANCER RISKS AND HAZARD INDICES FOR SITE ¥ GROUNDWATER

REASONABLE MAXIMUM EXPOSURES

OPERAHLE UNIT 9 RECORD OF DECISION
NAMAL SUBMARINE BASE NEW LONDUN
GROTON, CONNECTICUT

Exposure Cancer Chemicatls with Chamicala with Chemizals with Hazard Chamicale
Raceptar Magdium Ffuutu Risk Cancer Risks Canger Risks Cancar Risks Index with
> 1 » 10 and < 10* *10* and < 10°* HI > 1
Congtrugtion Worker  [Groundwaler Dermal Contact | 4.2E-07 - - . .- .09 - -
Bis{2-athylhexyliphthalate, )
Adult Residant Groundwaler  |Ingestion 3.2E-04 Arsenic 1,4-Dichlorobenzene. Tmi?;*f;’:ﬁ;na 58 G‘:’:ﬂ?ﬂ“&
Hexachlorobenzens
. Bis(2-athylhexyljphthalats,
Dermal Contacl | 2.9E.04 | Haxachlorobenzens 1,4-Dichlerobsnzena -- 13 -
) Henzens
(3] . . . )
Inhatation 3E-05 1.4-Dichlorobanzens Trichlorosthene 0.3
Arsanit, Bis[2-attylhexdiphthalata, Benzene, Arsanic,
Total B4E-D% | Haxachlorobanzens |  1,4-Dichiorobenzene Trightoroathena 8 Gheomium

Taken fram Basewide Groundwaler Dparablg Lnit Ramedial Investigation Report (TINUS, 2002a).

t tnhalafion risk is assumed to be agqual to risk rom ingestion for valaliles,




TABLE 2-11

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE T GROUNDWATER

CENTRAL TENDENCY EXFOEURES

CPERABLE UNIT § RECORD OF DECLISION
HAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

Exposure Cancer Chemicals with Chamicals with Chemicals with Hazard Chemicals
Recaplor Madlum R?o ute Risk Cancar Risks Cencar Risks _ Cancer Risks Indax with
# > 10 > 10> apd 5 10°* = 10* and < 10" HI= 1
Conglruclion Worker Groundwater Dermal Contact | 1.0E-07 - - -- -- .05 - -
. \ ArSEnIc,

Adult Residant Groundwater Ingestion 1.2€.05 -- -- Haxat hlorobanzane 0.2 .-
Dermal Conjaclt | 3.2E-05 - - Haxachlorobenzena - 0.8 .-
inhalation"' A 5E-08 - - -- - - 0,02 --
Total 4 4E-05 -- Haxachlorchenzeng ArSBNic, 11 .-

Bls{Z-athylhexyliphinalata

Taken from Basewide Groundwsaiar Operable Unil Remedia)l [nvestigation Reporl (TINUS, 2002a)

1 Inhalation risk is assumed lo ba equal to risk from ingestion for volatiles.
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TABLE 2-12

COMPARISONS OF SITE 14 GROUNDWATER ANALYTICAL RESULTS
TO SCREENING CRITERIA
OPERAEBLE UNIT 3 REGDRD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTCN, CONNECTICUT

. EPA GTDEP CTDEP RSR
Parameter S14MWD1S Basewide Ragion 9 GAIGAR EPA Connacticut| Surface Water
Background'"” 2 i a MoL™ McL® Protection
PFRG Criterion c i
ritarlon
Total Metals (UgiL)
BARIUM 48.8 227 2B00 N 1400 2300 2000 NA&,
CALCIUM &850 188000 MA NA MNA A, M,
IROMN 1330 28200 11000 N MA, MA MA
MAGNESILIM 3060 19100 NA MA MA A,
MANGANESE &88.2 11700 8RO M MA MA, NA
POTASSIUM 2780 TOBG0 HA, BA NA A A,
SODIUM 31500 1530000 MNA MA MA A A
Miscellaneous Parameters {mgfL)
|[TOTAL DISSOLVED SOLIDS 1224 | 6260 NA NA [ so0™ b nA ] hA

Taksn from Basewide Groundwatar Gperable Unit Ramedial Invesliqation UpdateiFeasibility Study {TINUS, 2004).

NA - Mot available.
REC - Risk-Baged Concentration.

PRG - Preliminary Remeadiation Goai.
MCL - Maximum Contaminant Level.
1 - 86 Parcent Upper Tolerance Limit of site background data, BGOUR! Report (TINUS, 2002a).
2 - EPA Region 9 PRG Table, Residential, 20020 {ICR = 1E-6, HQ = 1.0}

3 - CTDEP Residnetial Remediation Standard Regulations, 1996.
4 - EPA Drinking Water Standards and MHealth Advisories, 2002a.

§ -Title 19, Health and Safety, the Public Cede of the State of Connecticut.

& - Secondary MCL.
J - Estimatad concentration.




SUMMARY OF CANCER RISKE AND HAZARD INCICES FOR SITE 15

TABLE 2-13

REASOMNAELE MAXIMUM EXPOSURES
QOPERABLE UNIT 8 RECORD OF DECISION
MAVAL SUBMARINE BASE NEVW LONDON

GROTON, CONNECTICUT

Exposure Cancer Chemicals with Chemicals with Chomlcals with Hazard Chemicals
Raceptar Madlum Route Rlsk Cancar Rlcks Cancer Risks Cancer RIsks Index with
= 10 » 10 and £ 10™ *10% and g 10° HI = 1
Construclion Warker SvrfacelSvbsurface Soil [Ingesticn 3.5E-07 - “- .. 0.2 - -
Dermal Contact 17E-08 - - - - - - .003 --
Total 37E-O7 - - - - = Q.2 - -
Groundwalter Dermal Contact HC - - - - - 0.002 - -
Total All Media 3.7E-07 0.2
Full-Time Employeaas Suriace Soil’ Ingeslicn 2 3E-06 .- - = Arsenic .05 --
Darmal Contact & 2E-07 - - .- - 0,004 .-
Total 2.8E-06 - - - - Arganic Q.06 - -
Adolescent Trespassar Surface Soil Ingestion 1.2E-06 - - - - Arganic 007 -
Darmal Contact 2 2E-07 - - - - - - 0.004 .-
Total 14E-08 - - - - Argenic 0.07 .-
Child Ragideant Surface’Subsurface Soil [Ingastion & 1E-GG -- - - Arsemnc 0.5 --
Darmal Contact 3 AE-O7 == - - - - .01 --
Total 54E-06 -- .- Arsanic 05 --
Adult Resident SurfatefBubsuriace Soil [Ingestion 2. 2E-D& - - - Arganic 0.05 -
Dermal Conlacl 1.7E-07 - - - - - - .001 -
Total 2. 4E.-08 - - - - Arsenic .05 - -
Groundwaler ingaslion NC - -- -- 0.2 --
Dermal Conlacl [ [ - - - - - - .01 --
Inhalation'! WNC -- -- -- 0 - -
Total M -- -- - - 0.3 - -
Total All Media 2 4E-06 0.3

From Basswide Groundwater Operable Unit Remeadial Investigation Update/Feasibility Study (TINUSG, 2004).

1 - Assumas the pavemant is removed,
2 - Inkalatior risk is assumed fo be sgual to risk from ingestion for volatiles.

MG - Nat calculated. Theee wera no carcinogenic SOPGCs identified for groundwaler.




SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 15

(

TABLE 2-14

CENTRAL TENDENCY EXPOSURES
QPERAELE UNIT 9 RECCRL OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

Chemicals with Chemlcals with Chamicals with Chamicals
Receptor Madium E;Fﬂstum C;?c:r Cancer Risks Cancer Rleke Cancer Risks F:a;ard with
oute y » 10 » 10 and < 10° > 10 and < 107 e Hl =1
Canslructian Workar Surface/Subsurface Soil |Ingestion 1.2E-07 -- -- - R --
Dermal Contact. | 1.1E-08 - -~ - - 0.0002 --
Total 1.2E-07 - - - - - - 0.0r - -
Groundwatar Darmal Contact HC -- - - -- 0.0005 .-
Total All Madia 1.2E-07 .07
Full-Time Workers Surface Soil fngestion 2.7E-07 - - -- -- 0.03 - -
Dermal Contact 1.2E-08 -~ -~ - 0.0004 -
Tobal 4907 -- - - -- 003 -
Adolgscent Trespasser  |Sudace Sail"! lingastion 7.7E-08 -- -- -- 0.91 - -
Darmal Contact | B.9E0% -~ - -- 0.0008 -
Total 4.6E-08 -~ -~ -- 1.0 s
Child Residen SuracelSubsurface Scil |Ingestion 8.3E-07 -- - - - 0.2 .-
Darmal Conlacl 1.8E-08 -- -- -- Q.00 -
Total 4.7E-07 - - - - - - 0.2 - -
Adult Residant Surfaca/Subsurface Scil {Ingestion 3.2E-07 -- - - -- .03 --
Dermal Contact F3E-08 -~ - - 0.0002 -
Total 3.3E-07 -- - - - - 0.03 --
Groundwater Ingestion HC -- -- -- 04 -
Cermai Contac NG -- -- -- 0.005 -
Inhalatign'® NC -- - = 0 —
Total HNC -- -- -- 0.1 --
Totel Al kiadia 33E0T 2.

From Basewide Groundwatar Operable Unit Remedial Investigation Update/Faasibilily Study {TiNUS, 2004).

1 - Assumes the pavemant is ramoved,
2 - Inhalation risk is assumed to be equal Lo sk from ingastion for volatiles.

NG - Not calculated, There ware no cargingganic COPCS Idantified for groundwater,




TABLE 2-15

SUMMARY OF CANCER RIBKS AND HAZARD INDICES FOR SITE 20 GROUNDWATER

REASONAHLE MAXIMUM EXPOSURES
OPERAELE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

Exposure Cancer Chamlcals with Chemicals with Chemicals with Hazard Chamlcals

Rageptor Medlum Routs Risk Cancser Risks Cancer Risks Cancer Rieks Index with

> 10 = 10 and £ 10" » 10* and < 10 MER
Congtruction Workar Groundwatet Oermal Conlact 1.3E-09 - - "= -- Q0002 .-

Inhalalicn 1.1E-08 - - - .. - -

Total 1 2E-08 . - - - - 0.0002 -
Adult Rasidant Groundwater Lnges o 6.4E.05 - - Argenig Benzafa|pyrens 0.3 - -
Darmal Contad) 2AE-07 - -- - - {0007 -
Inhalation'" 7. 7E-O7 .- .- - _ -
Taolal 6.5E-05 .- Arsenic Banzalalpyrens 0.3 .-

Hisks ware calculated Using argaenic sampling results from the BGOURI (TINWS, 2002a) and inorganic sampling resulls from tha BGOURI UpdalelFS {TIMUES, 20H4).

1 - Inhalation sk is assumad o pe equal to risk from ingestion for volatiles.
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TABLE 2-1&

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 20 GROUNDWATER

CENTRAL TENDENCY EXPOSURES
{QPERABLE UNIT 8 RECORD OF DECISION
HAVAL SUEBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

Chemlcals with Chem|cals with Chamicals with Chemicals

Receptor Madum ELWEtum E;?a:r Cancer Risks Cancer Rlske Cancer Risks Hazard with

ore ® > 10% 10" and < 107 > 10% and 5 107 Indax Hi> 1
Construction 'Worker | Groundwalgr Carmal Cantact 3 3E-11) - .- .- 00000 .-
Inhadation 2. TE-{3 - - . . .- .-
Todal 30E-D9 -- - - - - Q00004 - -
Adult Residant Groundwalsr Ingastion B.6E-06 - - - - Argenic 0.1 - -
Dermal Conlact I1E-08 -- -- -- 0.0003 --
Inhalation® 1 1E-07 .- - - - .-
Tolal B EE-D8 - - - - Arsenic Ny - -

Risks ware calculated using arganic sampling results for the BGOURL (TINUS, 2002a) and inorganic resulls for the BGOURI Updale/FS (TINWS, 20047,

1 - Inhalaticn risk is assumad 1o ba equal 1o risk from ingestion for volatiles.




TABLE 217

SUMMARY OF CANCER RISKS AND HAZARD INDICES FOR SITE 23
REASOMABLE MAXIMUM EXPOSURES
MAVAL SUIBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

Chemicals with Chemicals with Chamicals with Chemlcals
Receptor Madium E:;p:;x;m C;?:: d Cancer Risks Cancer Risks Cancar Rlsks JT:::;::: Contrlbuting to
» 10-4 *10° and g 107 > 1¢* and 5 10° HI = 1
[Censtruction Workar  [Groundwaler TDermal Conlact T 13608 [ - - - - - - | __o.o002 o
Adult Resident Groundwater agestion 1.8E-08 - - -- Tatragchlproalhens .01 - =
Bormal Contack | 8.5E-QF - - .- - - 0.005 - -
tnhalation’” 1.8E-06 -- - - Tetrachloroethens 0.008 --
Tatal 4 5E-08 - - - Tetraghlorpatheng Q.02 - -

1 - Inhalation risk is assumed to be equat 1o risk fom ingestion far volalilas,
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TABLE 2-18

SELECTION OF ECOLOGICAL COPCE IN GROUNOWATER AT SITE 3 - HSA
COPERABLE UNIT 3 RECORD OF DECISION
MNAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE 1 DF &
Sufaca
Chamlcals Datacted In Detectlon Minimum Maglrmum Location of Mamom | Background waler Ecolopical Rationale for
Graundwatar Fraguancy'! | Concentratian ™ | Concantration Concentration Concanlration’™ | Screaning Effacts | Retaln as| COPC Selaction or
Valya Quatlen™ | 3 COPLT ENlmiration™
Wolallla Qrganles (ugik )
11 2-TRICHLOACETHARNE 15 z 2. SAGWITW 27N 1200 0 Aa2 (] 23l
SN A0MW 20504
151, 2-01EHLOROETHEME A5 n.r.l 3 SAGWIATWN AN -0 — S0F Q.01 N BEL
S3EWITWZTM
TOLUERE % 0.2 .J 0.3, SIGWITIV O - 9.8 003 WO BSL
TOYAL 1.2.DICHLORIETHEHE FH 0.7 . k] SIGW DKW 8504 — 541} 00 WD B5L
SIEWITWZIM
TRANS-1,2-DICHLOROETHERE | 115 [ | 0.2 SAGWITW2BC -0 524 0 000% o] a5L
TRICHLOAROETHEME s o3l 2 SIGWITW2ECH-D - a7 .04 Y] 251
A% 03 4 | SIGWITWITO BA - MNTH
Sumivalatfiie Urganics (ugiL|
B3IGWITW2ED
ACENRAFHTHENE 25 211 J 013 J S3GWIATWIENT-D —
1i6 013 J 013 ) RAGWIATW 2B -
115 0.28 0.26 SAGWITW2E01 -
15 0.0g ) 038 J S3GWITWNZE0
/5 03 0.3 BICWITINGE -
215 g4t 035 J SAGWITW ZEM
; 13 11..35 0.35 SAGWIATW A -
Pogticldes PCBES{pQ}
ALFHA-BHC 113 L.025 0.028 SAGWITWZEM -
BETA-BHC 112 [XAEN 0017 SIGWITW2IEM.O -
Tolal Metalsfpgi —
ALLIMIHLIM 23 732 J G7BOQ . S3GWaTwWIT) 3860
205 N 254 SIGWIDMWITELL 1.02
HAEILN E] 30 74.8 S3IGWITWIO0 &7
CALTZIUM S 1330 810D SIGWATWIAN 188000
SHRC WIS 213 58 0.4 53’3'».'43'!'1_":'_2?()1 A% %
COPEM 21 4.3 14.2 SAGWITWZEM 107
IR 213 1 BOHH 200 SAGWITW RO 28.200
L EAD 203 2.2 3.4 SIGWITWETO H.62
313 4410 5770 SIEWITW01 181,000
L EY S (RPLY ST RIE] 5E.T TH4 SAGWITW2TO 11.700
FOTASS LM ETE] JG50 2540 SAGWITWIEN- O 70800
SO00M ETE] o2400 HRERLD SAGWITN AL 1,840,000
SAGWITWETIN
pix) 12.1 12.1 SIGWATW 2401 102




TAHLE 2-1B

SELECTION OF ECOLOGICAL CQPCs IN GROUNDWATER AT SITE 3 - NSA

OFERABLE UNIT 5 RECORD OF DECIZIGH

HAVAL SUBMARINE BASE NEW LONDDN
GROTON, CORNELCTICUT

PAGE I OF 2
Sudace
Chemlcale Qalagted Ln Detaslion Minlmum Maximum Locatlpn of Maxlmum | Bickground Walar Ecological Ratlonals lar
Groundwatar quugn:yn' Concentration ! | Concenteatian ™ Concanlralion Cun:anl{mlnn""l Screaning Efecin Rataln az COPC Saleciion ar
o L Walug Quatient™ | » cOPC? Elimination™
Fllterad Metalalug/E] —
ARSEMIC-EILTERED 25 21 35 SICW IDM 20504 -F 2.55 150 0.02 NI BSL
BalGLiA-FIL TERT 31 Al 231 736 SIGWITW IO -F 124 d ASL
ALz I -FILTERED Il 138 184100 S3IGWATWIOH-F 15.2 00 MA EM
IO 1 IL TF Bk 12 23 12004 152040 SIGNITNZENI-F-D 25 300 1000 hSL
33 3730 5610 SIEW ITWIINA.F 150,000 A EM
b beli S| sk -1 DL T ERELLY 33 58.6 436 EIGWITWZTDI-F 9,400 120 ASL
_F'I_EIIAE ZiLM-FILTERED etk JES0 4870 SIGWITWIEDN-F-D 0,000 MHA EM
SOOIk -FILTERED } 33 55600 6940 SIGWITWINRTF 1,580 000 M EN

Taken {rgm Basewids Groandwaler Chperatle LUnlk Remedlal Investigaiton Fpdata)Feasitildy Study (TUNUSE, 2004 ).

Sampla ang dupllcale wars counled 8% one Sampla when carsutatng iha frequancy of dataction.
Sample and duplicata wara counlsd as separale samples [ detartinng the winonum and maximom concantranlons
Source of the bachground concenirabipos is Atlantic, April 1985, Background cordentrations of InodQancs i Sual - MEB-MLON.
The ecalegical eMecls guolient was caiculeled by divding tha maximum concantralion by the scouerong valua.
Rationale codes for conlaminant aeheclion or dalalicn:
For Selachon as g COPG:
&30 = Abova COPS scraening lavel.
MNT X = Na loxicily infevmallon avaliable.
For Elirninagtlon ak a COPC:
251 = Balaw COPC scragning leval.
EM = Essenlial Mulrant,

[ S N X

The background conceniratiins aré pragantad for infarmational purposat oily and were el used inlhe saleclon of SOASE.
Shwdéd mama indicales Lhal the conslituent was salgcted as a COPC. Bhaded valuas indicals hal Ihe sHe concentration] ) wxceeds g pabeuldr crdarion.

"--" Linavailab'e; backgraund concanlrations aca nat availatle far organlc chemicals and an EELQ could not be cakculated dus o B lack af scrarnng valuas.
= E5limateg congantralion.




TABLE 2-1%

SITE 3 REMEDIAL GOALS
OPERAELE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

Groundwater Criteria
Chemical of Cencern Federal Connecticut RSRs | Remedial Goal
Mo for Groundwater'?
Volatile Organic Compounds [pgiL)
Trichloroethene ) 5 )
Vinyt Chigride 2 a* 4B 18

1 Maximum Contaminant Level {MCL) for drinking water (EFA, 2004),

2 Conrneclicut Remediation Standard Regulations
A - Groundwater Protection Criteria for groundwater classified as GA {CTDEP, 1956
B - Groundwater Volalilization Criteria (CTDEP, 2007).




TABLE 2-20

SITE 7 REMEDIAL GOALS
OPERABLE UNIT @ RECORD OF DECISION
MHAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

Groundwater Criteria

Chemical of Concern Federal Connecticut RSAs | Remedial Goal
MoL™ for Groundwater’™

Volatlle Organic Compounds (ug/l)

1.4-Dichlorobenzensa 75 75 75
Benzane 5 1 1
Chlorobenzens 100 100 1060
Trichloroethensa 5 5 5

Vinyl Chloride 2 2 f 188 1.6
Semivolatile Organic Compounds (pg/L) B
[Rexachlorobenzene | 1 | 1 | 1

1 Maximum Contaminant Level (MCL) for drinking water (EPA, 2004).

2 Connecticut Remedialion Standard Regulations;
A - Groundwater Prolection Criteria for groundwatsr classiliad as GA (CTDEFP, 1836).
B - Groundwater Volatifization Criteria (CTDEP, 2007}
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TABLE 2-1

ASSESSMENT OF CHEMICAL-SPECIFIC ARARS AND TECs FOR GROUNDWATER

ALTERNATIVES GW1-1, GW2-1, AND 5W2-1 - NO ACTION

OPERAHBLE UNIT 9 RECORD OF DECISION
MAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT
PAGE 1 OF 2

| Reguirement Gitation

|  status

Synopsis of Requirement

Evaluation!Action to be Taken

Fadaral

Cancer Slope Factors Mot Applicable

To Be
Considerad
(TBC)

These are guidance values used in risk
assessment o gvalurate the potential
carcinpgenic hazard cavsed by
exposure o contaminanis.

The Mo Action Alternatives would resultin
unaceeptable risks rom eXposure to
contaminated groundwater. Because na
rastrictions on groundwater use wolld be
implernanted under the Mo Action
Alternatives, future groundwater use could
result in unacceptable risks to receptars,

Refarences Doses Mot Applicable

TEC

These arg guidance vaiues used in risk
assessment to evaluate the potential
non-carcinogenic hazard caused by
exposure to contaminants.

The Na Action Alternatives would result in
unacceptable risks from exposure to
conlaminated groundwaler. Because no
reslrictions on groundwater use wauld be
imptermanted under the No Agtion
Alternatives, future groundwater use could
result in unaccepiable risks to receplors.

Guidedines for Carcinogen | EPA/SI0IP-
Risk Assessment 03/001F
{March 2005}

TBC

Guidance for assessing cancer risk
from exposures to pollutants and other
agents in the environment. As part of
the characterizalion process, explicit
evaluations are made of the hazard
and risk potential for suzceptibla
lifestages, including children.

The Mo Action Alternatives would resuit in
unacceptable risks from exposure to
contaminated groundwater. Because no
restriclions on groundwater use would be
implemented under the No Action
Alternatives, future groundwater use could
result in unaccaptable risks to receptors.




TABLE 2-21

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER

ALTERNATIVES GW1-1, GW2.1, AND GW3-1 - NO ACTION

OPERABLE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE 2 OF 2
Requirement Citation Status Synopsis of Requirement Evaluation/Acticn to be Taken
Fedearal {continued) '
Supplemantal Guidance | EPAMGI0R- TBC Guidance for assessing cancer risks 1o | The No Action Alternalives would resuil in
for Assessing 03003F children, Addresses a number of unacceptable risks from exposure to
Susceptibility from Early- | {(March 2005) issues pertaining to cancer risks contaminated groundwater, Because no
Life Exposure to associaled with early-life exposures reslrictions on groundwater use would be
Carcinogens and also provides specific guidance an | implementad under the No Action
potency adjustments for carcinogens Alternatives, future groundwater usse could
acting through the mutagenic mode of | result in unacceptable risks to receptors.
action,
State of Connectlcut
Rameadiation Standard CGS 22a-133k; | Applicable This regulation provides spacific The No Action Alternatives would not mest

Ragulations

RCEA 22a-132K
-1 threugh 3

nurmearical cleanup criteria for
contaminants in groundwater,
Requirements are based on
groundwater in the area being
classified by the state as GB.

this standard becausse no action would ha
taken to determine if regulatory standards
continued to be exceeded.
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TABLE 2-22

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TECs FOR GROUNDWATER

ALTERNATIVES GW1-2 AND GW2-2 - SELECTED REMEDY

OPERABLE UNIT 8 RECORD OF DEGISION
NAVAL SUBMARINE BASE NEW LONDON

GROTOMN, CONNECTICUT

PAGE10F2
[ Requiremant Citation [ Status Synopsis of Requirement EvaiuationfAction to be Taken
Faderal
Cancer Slope Factors Not Applicabla ToBe These are guidance values used in risk | Alternatives wouwld prevent exposure to
Cansidared assessment fo evaluate the potential contaminated groundwater and menilor
{TBC) carcinogenic hazard caused by the migration and degradation of
exposura ta conlaminants, cortaminants until concentrations have
achieved acceplable levels that meet
human health concerns.

Reference Dosos Not Applicable TEC These are quidance values used in risk | Alternalives would prevent exposure to
assgssment to evaiuate lhe polentiat contaminated groundwater and monitor
non-carcinogenic hazard caused by the migralion and degradation of
exposura to contaminants. contaminants until concentrations have

achieved acceptable lavels that mesl
human health concerns.

Guidelines for Carcinogen | EPAG30/P- TBGC Guidance for agsessing cancer risk Alternatives will meet this standard

Risk Assassmanl 030N F from exposures to pollutants and other | because potentiat carcinagenic risks

{March 2005) agents in the enviranment, As part of | caused by exposurs to contaminants will
the characterization process, explicit be addressed.
evalugtions are made of the hazard
and risk potential for susceptible
lifestages, including children,

Supplemental Guidance | EPAB30R- TEC Guidance for assessing cancer risks to | Aternatives will meet this standard

for Assessing QAQ03F children. Addresses a number of because potential carcinogenic risks

Susceptibility from Early- | {kMarch 20085) Issues pertaining to cancer risks caused by exposure to contaminants will

Life Exposure to associated with early-iife exposures be addressed.

Carcinogens and also provides specific guidance on
palancy adjustments for carcinagens
acting through the mulagenic mode of
action.




TABLE 2-22

ASSEESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER

ALTERNATIVES GW1-2 AND GW2-2 - SELECTED REMEDY

CPERABLE UNIT 8 RECORD QF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE 2 OF 2
[ Reguirement Citation Status Synapsis of Requirement EvaluationfAction ta be Taken
State of Connacticut
Remediation Standard CGS5 22a-133k; | Applicabls This regulation provides specific Alternatives will meat these slandards by

Reagulations

RC3A 22a-133k
- 1 through 3

nurmerical cleanup criteria for
conlaminants in groundwater,
Requirements are based on
groundwater in the area being
classified by the state as GB.

restricling access to contaminated GB
groundwater through institutional controls
{MSB-NLON Site Use Rasftrictions
document for a5 long as the Navy owns
the proparly) or environmental land use
restrictions {if the Mavy transfars
ownsership of the properly).

Groundwater monitoring would be
conducted to lrack the localion, migralion,
and degradation of contaminants unil
concentrations have achieved acceptable
lgvels,




(

TABLE 2-23

ASBSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER

ALTERNATIVES GW1-2 AND GW2.2 . SELECTED REMEDY

DOPERABLE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

Storags, or Disposal
Facility Standards

facilities. The standards of 40 CFR
284 are incorporatad by reference.

PAGE 1 OF 3
l Requirement Citation Status Synopsis of Ragquiramant [ Evaluation/Action to ba Taken
Fedaral
Claan Water Act, Section | Section 403 Potentially General prelrealment requirements far f Groundwater extracled during
403, Pretraatment Applicable discharge o a publicly owned graundwater monitoring activities under
Regulations Ireatment works (FOTW]. this alternative would require testing and
disposal. Discharge to a3 POTW would ba
considered for disposal of the
groundwater, and these reguirements
would ba met If determined o be
applicable,
State of Connecticut
[ Hazardous Waste RCSA & 22a- Applicahla Conneclicut is delegated to administer | Waste generated during lhe installation of
Management: Gaenerator | 448{c} 100-101 the federa! Resource Conservation and | monitering wetls and monitoring activities
and Handler Recovery Act statute through its state under (hese alternativas will be properly
Requirements regulations. Thase sections establish | characterized for disposal. Any waste
standards for listing and identification determined ig be hazardous through
of hazardous wasle. The standards of | characterization will ba managed in
40 CFR 260-261 are incorporated by accordance with thesa ragulations.
reference. ’
Hazardous Waste RCSA § 22a- Applicable These sactions eslablish standards for | Any hazardous waste generated during
Management: Traalmenl, | 4489(c) 104 treatment, storage, and disposal the installation of manitoring wells and

rmonitoring activitles and temporarily
stored on site will be managed in
accordance with these regulations.




TABLE 2-23

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GRDUNDWATER

ALTERNATIVES GW1-2 AND GW2-2 - SELECTED REMEDY

OPERABLE UNIT @ RECORD QF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE20OF 3
Raguirgment i Citation l Status 1 Synopsis of Ragulrament EvaluationfAction to ba Taken
State of Connecticut {continuad]
Standards of Waler G5 22a-426 Applicable Standards have been promulgaled in These standards for groundwaler will be
QualityWater Cuality and promulgated actordance wilh GC522a-426 of the met through monitoring of nalural
Standards (WISs) IV standards Connecticut Ganeral Stalutes {o degradation processes. institutional
preserve and enhance the quality of controls will prevent ithe aguifer from being
state groundwater and surface water, used as a watar supply until these
Groundwater al the sites is classified standards are attained.
as GB,
Conneclicul Regulations | RSCA 25-128- Applicable These rules apply mainly to any new Mon-water supply welis will not be

for the Well Drilling
Industry

33 lhrough B4

water supply or withdrawal walls. The
rulas specify that non-water supply
walls must be constructed so that they
are not a source or cause of
groundwater contamination.
Procedures for abandonment of wells
apply to both water wells and ather
lypes of wells.

constructad on the site unlass it can be
shown that they will not be a gource of or
cause groundwater contamination.

Connecticut Water
Pollution Gonlrol Act -
FPermilling Regulations

RECA 22a-430
1-8

Relgvant and
Appropriate

Establishes permitting requirernents for
discharges ta surface waler,
groundwater, and POTWs,

If any remedial activities result in any
direct discharges to surface water or
groundwater, they must camply with the
substantivae reguiremenis of these
ragulations. Specific crilsriz may be
established for discharges so that numsric
criteria established in the WQ5s are not
violated.
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TABLE 2-22

ASSESSMENT OF ACTION-SPELIFIC ARARs AND TBCs FOR GROUNDWATER

ALTERNATIVES GW1-2 AND GW2-2 - SELECTED REMEDY

OPERABLE UNIT 9 RECCGRD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE 3DF 3
[ Requirement | Citation Status Synopsis of Requirement EvaluationfAction to be Taken
State of Connecticut {continued)
| Connecticut RCSA 22A- Applicable Requirements to prevent disturbance Imptementation of environmental lang use
Environmantal Land Use | 13301 of conlaminaied soil and o ensure that | restrictions including deed restrictions.
Restriction Requialions conaminated groundwater is not used
for human consumption.
Connecticut Soil Vapor RCSA 222-133%- | Applicable These standards establish volatilization | For areas where data show the potentiat

Remediation Standards
Regulations

3{(c)

criteria to address volatile arganic
subslances in groundwater and soil
vapor.

for an unacceptable indoor inhalation risk,
ramedial actions (8.49., sub-slab
depressurization systems) will be applied,
as needed, 10 comply with the substantive
provisions of these regulations.




TABLE 2-24

ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TECs FOR GROUNDWATER
ALTERNATIVES GW1-2 AND GW2.-2 - BELECTED REMEDY
OPERAELE UNKIT 9 RECORD OF DECISION
NAVAL SUBMARINE GASE NEW LONDON
GROTON, CONNECTICUT

PAGE10QF 2
Ragulrement Clealion Status I Synopsls of Regulrement EvzluationiAction to be Taken
FEDERAL
Cnastal Zong Management Act 16 USC Parts 1451 | Applicabla Reguires fhat any actions must be conductad in | Tha actions associatad with these aitarnalivas
Bh. 580 a rnanner consisian with slata-approved would comply with g substantive raguiremants
MANAJEMEAnt proedrams. of 1his ac,
Finpdplain Manageamant A CFER, Applicabla This regulation codifies standards eslablishad If there is no pracliceble sllemativa lo
§6_302(b); under Exacitiive Ordar 11888 and requiras groundwatar monitorng aclvities within thm
Appendix A action 1o avodd long- and short-le7m impacls 100-vear floodplain, alk practicable means will
associatad wilh scrupansy amd modifications e laken to limil harm to and preserve benaficial
ralated 1o Aoadplain davelopmant, wharayar values of foodplans.
thare is a practicable siternative. Fromoles the
presarvalion and reslaratlon of Nogdplalng so
thal their naturat and banaeficial valug can be
realized,
Protaction ¢f Watlands a0 CFR, Applicable This regulation codifies slandards establishod U inere is no practicable alternativa 1o
56.3020a); under Exaguthve Crdar 11980. Uinder this groundwater monitoring activiies that may
Appendix & requiremeni, no Bclivity hat adversaly aflects a impact wetlends, measuras will b faken 1o liml
waland shall be permitied if a practicable Impagts,
alternalive with lasser affacls is available. If
agtivity takes place, impacts must he minimized
10 the maximum axlent.
Clean Water Act FILEC §13dd; Appllicabla Lindgr this requirement, no activily that Thesa alternatwes may include installation,
Seclion 404b)i1} advarsely aMadls a watland shall pg parmittad [t [ mabtenangs andior oparation of menitoring
a praclicable allernative with lasser effects s wialts enoor naar a watland. Any remedial
available. IF activity 1akes place, impacts must activities that will alter wetlands will be
Gulgsellnes for Specification of 40 CF R Pars be minimized to the maximum extent. This act conductad in accardanca with thesa standards.
Disposel Sites for Dradged or Fill 230 and 231 and controls discharges of dradged or Bl matarial to
Malerial A3 CF R, Parts

320 through 323

protact aguatic ecosystems.
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TABLE 2-24

ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TECs FOR GROUNDWATER
ALTERNATIVES GW1-2 AND GW2.2 - SELECTED REMEDY
OPERAEBLE UNIT 9 RECORD OF DECISION
NAVAL SUEMARINE BASE NEW LONDON
GROTON, CONNECTICUT

PAGE 2 OF 2
I_ Regqulrsment I Cltation Slatue [ Synopsis of Redguirement EvaluationfAction (o ba Taken
STATE OF CONNECTIOUT
Connectleut Coastal Management CEE G2Za-ddd Applicable Tha sitas are In a coastal 2ona manggemant Tha acliviies associated wilh these alternalives
Ack area; therafore, requiraments for site planning wonld comphy wilh the substantive requirsenents
mustinciude approval of activities within 1heg of ihis agl,
coastal zone 10 minimize project impacts 1o this
ared.
Inland Watland and V¥atercourses | CG5 22a-38 &pplicabla Thasa standards régulate any sparation in ar If thera is no practicaiie alkernative to
Act and Ragulations thecugh 45; affecting an inland wetland or watercourse, groundwatar moenilonng aslivitios that may
RCSA 275-35-1 imvolving removal or deposition of mataral or imgach designatéd wetlands or watercourses,
\hreugh 15 any abelruction, altaration, ar poflution af such measoras will be laken to limit impacts.

wetlands. The standards incorporata local
watland regulations, which indude additional
substantiva requiramants and a wetland and
walgrcourse boundany map for the Town of
Groton.




TABLE 2-25

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER
ALTERNATIVE GW2-3 — EXTRACTION AND OFF-SITE DISCHARGE

OPERASLE UNIT 8 RECORD OF DECISION

NAVAL SUBMARINE BASE NEW LONDON
GROTON, GONNECTICUT
PAGE 1 OF 2

| Requirement

Citatlon

Status |

Synopsis of Reguirement

Evaluation/Action to be Takan

Faderal

Cancer Slope Factors

Not Applicable

To Be

Considered

{TEC])

to contaminants.

These are guidance values used in risk
assessment to evaluate the potential
carcinogenic hazard caused by exposure

Alternative would remove contaminated
groundwater from the sites, pre-treat the
extracted water if necessary, and
discharge the water lo the publicly owned
treatment works (POTW) for final
treatment and discharge. After removal of
groundwater with contaminanl
concentralions grealer than acceptable
levals fram the sites, there would ba no
remaining unacceplable risks 1o human
heaith.

Reference Doses

Mot Applicabie

TEC

lo contaminants.

Thesa are guidance values used in risk
asgessment to evaluata the potenlial non-
carcinoganic hazard caused by exposure

Alternative would remove contaminated
groundwater from the sites, pre-lreal the
axfracted water, if necessary, and
discharge the water ta the FOTW for final
treatment and discharge. After removal of
groundwater with contaminant
cancentrations grealer than acceptable
lavels from the siles, there would be no
remaining unacceptable risks to human
hazlth,

Guidelines for
Carcinogen Risk
Assessment

EPAGI0P-
03f001F

{March 2008)

TBC

in the snvironment. As part of the
characterization process, explicit

inghuding children.

Cuidancs for assessing cancer rigk from
exposures to pollutants and other agents

evaluations are made of the hazard and
risk potenlial for susceplible lifestages,

Alternative will meet this slandarg
because potenlial carcinogenic risks
caused by exposura to contaminants will
b& addrassed.

(
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TABLE 2-25

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FOR GROUNDWATER
ALTERNATIVE GW2-3 - EXTRACTION AND OFF-SITE DISCHARGE
OPERABLE UNIT 2 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE 2 OF 2
Aaquiramant Citation ]_ Status Synopsis of Requirement Evaluationf/Action to be Taken
Foderat {continued)
Supplemental Guidance | EPA/SI0R- TBC Guidance for assessing cancer risks to Alternative will meet this standard
far Assessing 03/003F children. Addresses a number of issues because potential carcinogenic risks
Susceptibility from Early- | {March 2005} pertaining to cancer risks associated with caused by exposurs to contaminanls will
Life Exposure to early-life exposures and also provides be addressed.
Carcinogens specific guidance on potency adjustments
for carsinogens acting through the
mutagenic mode of action.
State of Connecticut
Remeadiatian Standard CGS 22a-133k; | Applicable This regulation provides specific numerical | Groundwater extraction would continue
Requlations RC5A 22a- cleanup criteria for contaminants in until contaminants concentralions have
133k -1 groundwater. Requirerments are based on | achieved acceplable levels,
through 3 groundwater in the area being classified by
the state as GB.




TABLE 2-26

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER
ALTERNATIVE GW2-3 - EXTRACTION AND OFF-SITE DISCHARGE
OPERABLE UNIT & RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE 1 OF 3
Regulrement Citation Status Synopsts of Requirement EvaluationfAction to he Taken
Fadaral
Claan Water Act, Seclion 403 Potenlially General pretreatment requirements for The extracted watar may require pre-
Section 403, Applicable discharge to a publicly owned treatment works | lreatment prior to discharge to the sanitary
Fretreatment {(POTW), f remedial activities include such a | sewer system.
Fegulalions discharge to the local sanitary sewer, pra-
realmenl standards would be Applicable ot Groundwaler extractsd during
Relevant and Appropriata Requirements groundwater monitoring activities under
{ARARs}. Standards would be enforced this altérnalive will réquirs tesling and
through the state program. disposal. Discharge to a POTW would be
considered for disposzl of the
groundwater, and these requirements
woldld be met if determined lo be
applicable.
State of Connecticut
Hazardous Waste RCSA § 22a- Applicable Conneclicut iz delegated to administer the Waste generated during the installation of
Management; 448(c) 100-101 faderal Rasource Conservation and Recovery | exiraclion wels and extraction activities,
Genaralor and Act statute through its state regulations. as weall as monitoring. under this
Handler Raguirements Thess sections establish standards for listing | alternative will be properly characterized
and identification of hazardous waste. Tha for disposal. Any waste determined {0 be
standargs of 40 CFR 260-261 are hazardous through characterization will be
incorporated by refarence. managded in accordance wilh these
regulations,
Hazardous Waste RCSA G 22a- Applicabls These sections establish slandards for Any hazardous wasle generated during
Management: 449(c) 104 treatment, storage, and disposal facilities. the installation of extraction wells and

Treatment, Starage, or
Disposal Facility
Standargds

The standards of 40 CFR 264 are
incorporated by refarence.

pxtraction activities, as well as monitoring,
and temporarily stored on site will be
managed in accordance with these
reguilations.
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TABLE 2-26

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER

CPERABLE UNIT 3 RECORD OF DECISION
NAVAL SUBEMARINE BASE NEW LONDON

GROTCN, CONNECTICUT

ALTERNATIVE GW2-2 - EXTRACTIOK AND OFF-SITE DISCHARGE

PAGE2OF 3
Requirement [ Citation ] Status Synopsis of Reguirement Evaluation/Acticn to he Taken
State of Connacticut {continued)
Standards of Walter CES 22a-426 | Applicable Standards have been promulgated in These standards for groundwater will be
Cuality®V ater Quality | and accordance with GCS22a-426 of the met through monitering of nafural
Standards (WQSs)lY | promulgated Connscticut General Statutes to preserve and | degradation processes. nsliltional
standards enhance lhe quality of state groundwater and { controls will prevent the aquifer from baing
surface waler. Groundwater at the sites is used as a water supply until these
clazsified ag GE, standards are attained,
Connecticut Watsr RCSA §22a - Applicable The regulations govern the treatment and Applicable seclions of the POTW permit
Pollution Contral Act 416 to 599 discharge of water into surface water bodies wolld be used 1o determing pre-traatment
in the state, requirements for extracted groundwater,
Connecticut RECA 25-128- | Applicable These rules apply mainly 1o any new water Neon-waler supply wells will not be
Regulalions for the 33 through &4 supply or withdrawal wells. The rules specify | construcled on the sile unless il can ba

well Drilling Industry

that non-water supply wells must be
consiructed so thal they are not 8 source or
cause of groundwatér cantamination.
Procedures for abandonmant of walls apply to
both water wells and other types of welts.

shown that they will not be a source or
cause of groundwaler contaminalion,

Connecticut Water
Foliution Controt Act -
Permitting Regulations

RSCA 22a-430
1-8

Relevant and
Appropriate

Establishes permilting requirements for
discharges to surfaca waltsr, groundwater,
and POTWSs,

It any remedial activities result in any
direct discharges to surface water or
groundwater, they must comply with the
substanmlive requirements of 1hese
regulalions. Specific criteria may be
established for discharges so that numeric
criteria eslablished in the WQSs are not
viglated.




TABLE 2-26

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER

ALTERNATIVE GW2-3 - EXTRACTION AND OFF-SITE DISCHARGE
OPERABLE UNIT 3 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

FAGE 30OF 3

Requirement | Citation ] Status Synopsis of Requirement Evaluation/Action to be Taken
State of Connecticut [continued)
Connecticut RCSA 22A- Applicablie Requirements to prevent disturbance of Implamenlation of envirenmental land use
Environmental Land 13341 contaminated soil and ta ansura that restriclions ncluding desad rastrictions.
Use Restriction contaminated groundwater is not used for
Reguiations human eensumption.
Connecticut RCSA 22A- Applicable Requirements to prevent disturbance of Implementation of environmental land use
Environmental Land 133q-1 contarminated soil and to ensure that restrictions including deed restrictions.
Lse Restriction contaminated groundwater is not used for
Regulations human consumption.
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TABLE 2-27

ASSESSMENT OF LOCATION-SPECIFIC ARARS AND TBECs FOR GROUNDWATER

ALTERNATIVE GW2-3 - EXTRACTION AND OFF-SITE DISCHARGE

QOPERABLE UNIT 9 RECCGRD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT
PAGE 1 OF 2
Raqulramanl Gltatlan I Status I Synopsis of Hequirament EvalualleniAcilon 1o be Taken

FEQERAL

Coaslal Zona Managoment Acl 156 LISC Parts 1451 | Applicabla Requires that any achons must be conducted in | The aclicns associatad with Altermnative Gyy2-3
el s8n. B manner consistent with stale-approved would ¢omply with the substantive requiremeants
management programs, of this act,
Flagdplain Managemant 40 C.F.R, Applicabla This regulation codifias slandards eslablished If there is no practicabls alternative 1o the
86,302k pnder Execulive Order 11888 and raquiras sxlraclion and discharge remedy within hea
Appandix A aclion lo avaid [ong: and short-1erm impacls 100-yaar loodpkain, all practicabla maans will
assogaled with ocoupancy and modifications be laker Lo fimit ham 1o and preserve beneficial
rétlated to locdptain devalopment, wherayer valuas of flood plains.
there is a practicable altamative. Promotes the
preservalicn and restorgtion of fleodplains so
that their natural and banslicial value can ba
realizad,
Frotaction of Watlands 40 C.F.R. Applicable This regulation codifies standards established 1fthere is no practicable allemalive to
§6.302(a), under Exaculivae Cirdar 11530, Under this implementing tha extraclion and discharge
Appendix A requirarnenl, no achivity thad adversely affests a ramady in a mannar thal may impact wellands,
walland shal he germifbad o a practicable mEasuras will be takan 10 kmit impacts.
alternalive with lasser affacis is available. if
activity tzkes plece, impacks must be minimized
12 the maximum axtenl.
Claan Waler Act A3 USEC §1344; Applicabla Undear fhis ragquiramant, no astivily that This alternative includes instaltation,

Guidalnes far Specification of
Disposal Sites for Dradgad or Fill
Material

Section 404[BH 1}

40 CF R Parts
230 and 231 and
A3 C.FA. Pans
320 thraugh 323

8 praclicable attemative with lessar effects is
available, If aclvity takes place, impacls musl
bBe mininizad 4 the maximnom extant. Tiis act

protest aguatic ecosystams,

advarsgly affacts a walland shall be parmitted if

conlrols discharges of dredged or fill material to

mainignance andfar operation of ne axtraction
and off-site discharge remady in or near &
wtland. Any remadial activifies thal wall alter
watlands will e candusted ln goeordance with
thesa standards.




TABLE 2-27

ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER

ALTERNATIVE GW2-2 - EXTRACTICN AND OFF-SITE DISCHARGE

OPERAEBLE UNIT 9 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUY

PAGE 2 OF 2
[ Ragquirement | Cilation ] Statug |I Eynopsls of Ragulrameant EvaluationfAction to be Taken
STATE OF CONNECTICUT
Connecticul Coasial Managemant CGS 5223444 Applicabls The site is in & coastal zone management araa, | The achivitias associated with Altarmative GWZ-
At traarafors, ragquirements for site planning mus! 3 would comply 'with the substantive
Include approval af aclivilas within tha coasial raquiremants of this act.
Zone to minimize project impacts ta this araa.
Inland Watland and VWatercourses | OGS 22z-36 Applicable Thesze standards ragulaté any aperatlan in or If ihare is no praciicable sllemative 1o
Act and Regulations hrough 45; affecting an inland wetland or watareourse, implameanling the axtreclion and discharge
RCSA 225-359-1 invahing remaval or depasition of matedal or remady in 2 mannes that may impac
through 15 any abstruction, altaration, or poliution of such dasignated wallands or walarcoursas,

wetlands. Tha standards incorporate local
watland reguletions, which include additional
subslantive requirements and a wetland andg
watercourse boundary map for tha Town of
Grolon,

measurss will be takan to limit impacts.
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TABLE 2-28

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs FCR GROUNDWATER
ALTERNATIVE GW3-.2 - SELECTED REMEDY
OPERABLE UNIT 5 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE1 QF 2
Raquirement Citation t Status Synopsis of Raqulrameant EvaluationfAction to be Taken
Fadaral
Cancer Slope Factors Mot Applicable Ta Be These arg guidance values used in risk | Alternatives would prevent exposure to
Considered assessment to evaluate he potentlal contaminated groundwater until
{TEBC) carcinogenic hazard caused by concenirations have achieved acceptable
exposure 1o confaminants. levels 1hat mael hurman health concerns.
Reference Dosss Mot Applicable TBC These are guidance values used in rigk | Alternatives would prevent exposure i
| assgssiment to evaluats the palantial contarminated groundwater until
non-carcinogenic hazard caused by congentrations have achieved acceptable
axposire to contaminanls, [evels that meet human health concems.
Guidelines for Carcinpgean | EPAMSINP- TBC Guidanca for assessing Gancer risk Alternative will mest this standard
Risk Assessment 03/001F from exposures to pollutants and gther | because potential carcinogenic risks
(March 2005) agents in the environment. As part of | caused by exposure to contaminants will
the charactarization process, explicit he addressed.
evaluations are made of the hazard
and risk potential for suscaptible
lifestages, including children.
Supplemenlal Guidance | EPAG30/R- TBC Guidance for asgessing cancer risks to | Alternative will meet this standard
for Assessing D3/003F children. Addresses a number of becauvse potential carcinogenic risks
Susceptibility from Early- | (March 2005} issues pertaining to cancer risks caused by exposure to contaminants will
Life Exposure to associated with aarly-lifa axposures be addressed.
Carcinggens and alsc provides specific guidance on
potency adjustments for carcinogens
acling through the mutagenic mode of
aclion,




TAELE 2-26

ASSESSMENT OF CHEMICAL-SPECIFIC ARARs ANDO TBCs FOR GROUNDWATER

ALTERNATIVE GW3-2 - SELECTED REMEDY
OPERABLE UNIT 9 RECORD QF DECISION

NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE 2 OF 2
|_ Requijrement Citation Status Synopsis of Raquirement Evaluation/Action to be Taken
State of Connecticut
Remediation Standard CGS 22a-133k; | Applicable This reguiation provides specific Alternatives will meel these standarris by

Regulations

RCSA 22a-133k
-1 through 3

numerical cleanup criteria for
contaminants in groundwater.
Requiraments ars based an
groundwater in the area being
classified by the state as GB.

restricting access to contaminated GB
groundwater ihrough institutional controls
{NIB-MLON Site Use Restrictions
document for as long as the Navy owns
the properly) or environmental land use
restrictions if the Mavy transfers ownership
of tha propariy).
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TABLE 2-29

ASSESSMENT CF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER
ALTERNATIVE GW3-2 - SELECTED REMEDY
OPERABLE UNIT 2 RECORD OF DECISION
NAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT
PAGE1 QOF 2

Requirament

Citation

Status

Synapsis of Requirement

EvaluationfAction to be Taken

State of Connacticut

Standards of Water
CualityWater Quality
Standards (WQSs) 1Y

CGE8 223426
and promulgated
standards

Apphcable

Standards have been promulgaled in
accordance with GL522a-426 of the
Connecticut General Statutes to
preserve and enhance the guality of
state groundwater and surface water,
Groundwater at the sites is classified
as GB.

These standargds for groundwater will be
met through moniloring of natural
degradation processes. Institutional
controls will prevent the aquiter from baing
used as a water supply unlll thess
standards are attained.

Connecticut Regulations
for the Well Drilling
[Industry

RSCA 25-128-
33 through 64

Applicable

These rules apply mainly (o any new
watar supply or withdrawal wells. The
rulas specify that non-water supply
wells must be constructed so that they
arg nol a source or cause of
groundwaler contamination.
Procedures for abandonment of wells
apply to both watar wells and olher
types of wells,

Mon-water supply wells will not be
constructed on the sile unless il can be
shown that they will not be a sourca or
cause of groundwater conlaminalion.

Connecticul Water
Pollution Control Act -
FPermitting Regulatians

RECA 22a-430
1-8

Relevant andg
Appropriate

Establishes permitting requirements for
discharges 1o surface water,
groundwaler, and POTWs.

i any remedial activitias resull in any
direcl discharges 1o surface waler or
groundwater, they must comply with the
substantive requicements of these
regulations. Specific criteria may be
established for discharges so that numeric
criteria astablished in the WQSs are not
violated.




TABLE 2.29

ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs FOR GROUNDWATER
ALTERNATIVE GW3-2 - SELECTED REMEDY
OPERAELE UNIT 9 RECORD OF DECISION
MAVAL SUBMARINE BASE NEW LONDON

GROTON, CONNECTICUT

PAGE 2 0OF 2

Raquliramant ] Cltation Status | Synopsis of Raquirament Evaluation/Action to be Taken
State of Connactlcut [continued)
Connecticut RCSA 22A- Applicable Reguiremants to pravenl disturbance tmplementation of environmental tand use
Environmantat Land Use | 133g-1 of contaminated soil and to ensure that | restrictions including deed restrictions.
Restriction Regulations contaminated groundwater is not used

for human consumption.

Connecticut Soil Vapor HCSA 22a-133k- | Applicable These standards establish volatilization | For areas wherg data show lhe potential

Remediation Standards
Fequlations

3{c)

criteria to address volatile organic
subisfances in groundwater and seil
wapaor,

for an unacceptable indoor inhalation rigk,
remedial actions {s.9., sub-slab
deprassurization systems) will be applied,
as needed, to comply with Lhe substantive
provisions of lhese regulations.
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3.0 RESPONSIVENESS SUMMARY

The Responsivensss Summary is a concise and complete summary of significant comments recsived
from the public and includes responses to these comments. in addition, this summary provides decision
makers with infarmation about the views of the community. It also documents how the Navy, EPA, and
CTDEP considered public comments during the decision-making process and provides answers to
significant comments. In accordance with the guidange in Community Relations in Superfund: A
Handbook (EPA, 1982}, the Responsivensss Summary was preparad after the public comment period,
which ended on July 14, 2008.

aa OVERVIEW

This ROD is lor OU9, Basewide Groundwater, which includes the groundwaler at Sites 2A, 2B, 3, 7, 8,
14, 15, 18, 20, and 23. The Propdsed Plan, as presented 1o the public, identified Institutional Controls
with Monitoring {Combination of Alternatives GW1-2 and GW2-2) as the Selected Remedy for Sites 3 and
7 groundwater, and Institutional Controls (Altemnative GW3-2) as the Sefected Remedy Jor Sites 9 and 23.
The Seiecled Remedies are prolective of human health and the environment, attain all ARARs, ars
considered by the Navy, EPA, and CTDEP as the akarnatives thal provided the best balance of the
evaluation criteria. The Proposed Plan also identified NFA as the Selacied Remedy for Sites 2, 14, 15,
18, and 20 groundwaier. This remedy is approprizis because there are no unacceptable risks associated
with exposure to groundwaler at lhese sites. At Site 2, compliance monitoring of groundwater wili
continue to be conducted as part of the OUT remedy.

a2 BACKGROUND ON COMMUNITY INVOLVEMENT

The public comment pericd for the Proposed Plan for OU9 began on June 14, 2008, and ended on
July 14, 2008. A public meeting was held on June 26, 2008, at the Best Westem Olympic Inn on
Route 12, Groton, Connecticut, to accept verbal comments oh the proposed action. Comments on the
proposed rermedies were received during the public comment pericd, bul none require revisions 1o be
made to the Selected Remedies, as identified in the Propased Plan.

3.3 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND
NAVY RESPONSES

Comments received during the June 28, 2008 Public Meeting are summarized below along wilh the
Mavy's responses. No other comments were received during the Public Comment Pariod which ended on
July 14, 2008. MNone of lhe comments that were received impact the remedies selected by the Mavy for
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the groundwater in QU9; therefore, no changes 1o the remedies are required in rasponse to public

comments.

Public Comment No. 1 {Mark Oefinger, Groton):

{a)

{b)

{c}

Hegarding Site 23, the old tank fammn, were the sides and the bottom of the tanks left in place and

filled with stona?

The parimeter draing ars being used because thers is high ground water there, would it have

heen batter 10 actually remove the dralns? Are the perimeter drains needed because there's still

contamination in the cement or in the tanks?

Groundwaler is being monitored because there is the polential for poliution, or was all pollution

previously addressed?

Responses:

{a)

{b)

(e}

¥Yes. The sides and the bottom of the tanks were Jeft in place and filled with stone.

The ring drains are primarily there because there is a continued need o dewater the sile,
Dewatering is required because # would flood oul what used to be Crystal Lake
approximately 50 to 60 years age and because il may cause some of the tank carcasses
to fical to the surface. There is oo contamination present in the cement of the tanks. All
matenal was removed from the tanks prior {o closure.

Thera is some remnant ol contamination in the soil. The tanks were praviously used to
store Burker Fuel {No. 6 Fugl Q1)) and No. 2 Heating 01, The one exceplion to that was
one of the tanks was converled over to storing waste oils (OT-5). Removal actions were
previously conducted by the Mavy to address a majonty of the oil conlamination.
Besiduai oil contamination is being addressed through natural attenuation (e, the
breakdowridegradation of the cil over time). The monitoring provides the means to
confirm that the oil is not migrating to the deep drain system which eventually discharges
1o the storm watar system and the Thames River.

Public Comment No. 2 (Felix Prokopf, Ledge Light Health Districh):

(a)

The Ledge Light Health District covers five towns including Ledyard, Town of Graton/City of
Groton, Waterford, New London, and East Lyme and there are a lot of board members within

Q20R0eT
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those towns thatl would appreciate a two- or three-page summary of the Navy's activities, There
IS tgo much datail in the current documents for them to review. [In addition, board members
change every two or three years (e.g.. there's new elections for the health distict board) and this
type of document would be useful for the new members. The document would provide a guick
averview of what is going on and where they can get additional information such as at the library.
Points-of-contact should also be included in the decument. | could hand out this type of broghure
it I get calls for information from another town.

| have been coming ta these meatings far many years and feel the Navy is deing a terrific job.
Previously, the RAB Co-Chairman for the Public had a phone chain that was used to nolify all
BAB members prior to the meetings. Even after notification, very few officials showed up at the
meetings. 5o thers was a good system in place to communicate with members. | do not think
the call system is being used anymore. Even though there was little interest in the past, maybe
the Navy could improva its community outreach program to see if there is any new infarest,

Responses:

{a) The Navy will prepare and provide you with & brief brochura that gives a general
snapshot of the entire Installation Restoration Pregram. The EPA alzo noted that their
wébsite for the base has a two page simmary of the progress at all of the sites at Naval
Submarine Base - New London. The Mawy will include the link to the EPA's wabsite in

the brochure.

(b} There was more intergst in ihe environmental program in the past. As tha various
programs have matured, public intersst has taded. As the Nawvy gels towards the end of
the Instailation Restoration Program, it is appropriate to reiniliate its community outreach
pragram to make sure that peopfe are aware that the end of the program is coming and
things will ba closed out soon, The Mavy has taken or will take the following steps to
improve its community outreach program: {1} The Navy added the Town Managers for
the Towns of Groton and Ledyard to its distribution list in addition 1o the Mayors of those
towns, {2} The EPA's Communily Ouireach Coordinalor will ba notified to determine if
additional efforts are needed to inform the public about the Installation Restoration
Program, and (3} the brochura discussed above will be prepared and issued,
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USGS (United States Geological Survey), 1960, Geologic Map of the Uncasville Quadrangle, New
London County, Connecticut.
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STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

7% FLM STRECT  HIARTFORD, CT {8100-5127

PHONE: §60-424.3001

Gina MeCarthy
Comissigney
September 30, 2008

James T. Owens, i, Director,

U.5. Environmental Protection Agency
Office of Site Remediation and Restoration
1 Congress St.

Suite 1100 (HIO)

Boston, MA 02114-2023

Mark 5. Ginda

Captain, USN

Commanding Officer

Naval Sulnmarine Base New London
Box 00, Building 86

Crystal Lake Road

Groton, CT 06349

Re:  State Concurrence with Remedy for Operable Unit 9, Basewide Groundwaler at
Naval Submarine Base New Tondon, Grotun, Connecticut

Dear Mr. Owens and Captain Ginda:

The Connecticut Deparbtment of Environmental Protection {CTDEP) conditionally
concurs with the final remedy selected by the EPA and the Navy for addressing
basewide groundwater at the Naval Submarine Base New London, in Groton,
Connecticut. The basewide groundwater is also known collectively as Operable Unit 9.
This operable unit includes groundwater at 10 separate sites throughout the base.

The Navy proposes to address groundwater contaminants at the Area A
Downstream Watercourses and Overbank Disposal Area (Site 3), and the Terpedo
Shops (Site 7) by the continued use of institulional controls and groundwater
monitoring. The institutional controls that were previously put in place include
restrictions against the use of groundwater at all these sites and against residential use
at Sites 2A, 2B, and 3. A new institutional control will be putin piace at Site 3 to control
potential exposure of future residents to soil vapor.
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State Concurrence- Final Remedy for Basewide Groundwater
Maval Subimarine Base New London, Groton, Connectiont
Page 2 of 3

The Navy proposcs to address groundwater at Waste Qi Tank 5 (Site 9) and the
Tank Farm {Site 23) by implementing new institutional controls that would restrict the
use of ground water,

The Navy will take no further action to address groundwater at the Area A
Landfill (Site 2A), the Area A Wetland (Site 2B), Overbank Disposal Area Northeast
(OBDANE, Site 14), the Spenl Acid Storage and Disposal Area (Site 15), the Solvent
Storape Area {Site 18, Building 33), and the Area A Weapons Center (Site 20). No
groundwater contamination remains at these sites at concentrations in excess of Federal
or state standards,

Groundwater at Sites 2, 3, 7, 14, 15, 18 and 20 was previously addressed in an
interim remedy that the Navy implemented in 2004. The 2008 record of decision for
Operable Unit 9 iy the Navy's final selection of a remedy for groundwater at these sites.

The final remedies for groundwater at the Defense Reutilization and Marketing
Office and the Guss Cove Landfill were included as part of souree control remedies
already selected for these sites. Groundwater at the Lower Base will be implemented as
part of the source control remedy that will be selected for that site.

The remedy is deseribed in detail in the proposed plan dated June 2008, and in
the Record of Decision (ROD), dated July 2008.

The institutional controls will be memorialized in the base instruction document
entitled “NSB-IMLON Installation Restoration Site Use Restrictions Instruction
document (5090.18C)". This document will remain in effect as long as the Navy
continues to own the base. The ROD states that if the Navy sells or transfers the base,
and contaminated groundwater remains at any of the sites, environmental land use
restrictions (ELURSs) will be recorded in accordance with state faw.

The State’s concurrence is conditioned upon the Navy making best efforts to
compiy with the requircments of the State’s Remediation Standard Regulations
regarding the recording of an envirenmental Jand use resiriction to prohibit
construction of a building at Site 3 on a schedule to be determined. The State expects
that the Navy will propose a schedule to be agreed to by EPA, the Navy and the State.
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Thank you for your cooperation on this project. DEP looks forward to working
with the Navy and the US Environmental Protection Agency toward continued
remediation at the Navat Submarine Base.

Gina McCarthy
Commissioner

GMMRL

< Wr. Ron Pinkoski
Naval Facilities Engincering Command, Mid- Atlantic
9742 Maryland Avenue
Bidg N-26, Room 3208 (Code EV3)
Morfolk, VA 73511-3095

Ms. Kymberlee Keckler, Remedial Project Manager
US Environmental Protection Agency- Region 1

1 Congress St.

Suite T100 (HBT}

Boston, MA (02114-2023

Naval Submarine Base New London
At Richard Conant

Building 439, Room 105, Box 39
Crystal Lake Road

Groton, CT 0b349
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DEPARTMENT OF THE NAVY

MavAalL SUBMARIHE BASE HEW LONDOM
GROTMON, COMMECTICUT QEILS-S5DO0

SOPA{ADMININLONINGST 5080.18D
g Sap 08

SOP2 {ADMIN} NEW LONDON INSTRUCTION 5090.18D

From:

Subi:

Ref:

Encl:

Commanding Qfficer, Naval Submarine Base New London

INSTALLATION RESTORATION SITE USE RESTRICTIONS AT NAVAL
SUBMARTINE BASE NEW LONDOM, GROTON, CONNECTICUT

fa)
{b})
{c)

{d)
{e)

{f)

te)

(h)

{1}

{3)
(k)

(1]

(m)

{in}

{1)

(2}

Comprehenzive Environmental Response, Compensation

and Liability Act of 1980 (CERCLA)

Superfund Amendmernts and Reauthorization Act of 1986

{SARA)

Operational Naval Instruction (OPNAVINST) 5080.1B
Current Version

Resource Conservation angd Recovery Act (RCRA)

Connecticut Department of Environmental Protectlon
Remediation Standard Reqgulations

Federal Facility Agreement under CERCLA 120, In the

matter of the US Dspartment of the Navy, Naval
Submarine Base New London, Groton, Connecticuf,

January. 195%, and as amended.

Record of Decision, Source Control Operable Unit,

Area A landfill., Naval Submarine Base New London,

Groton, Conmecticut, September, 1995

Record of Decision for Site B - Goss Cove Landfill,

50il and Sediment, MNaval Submarine Base New London,

Groton, Connecticut, February, 1998

Record of Decision for Base-wide Groundwater Operable

Unit 9, Naval Submarine Base, New London, Groton,

Connecticut, September, 2008

Fuklic Works Department Instruction 11000.1A

Record of Decision for Site 6 - Defense Reutilization

and Marketing Qffice - Operakle Unit 2, Haval

Submarine Base - New lLondon, Connectigut,

December, 2006

Qperations and Maintenance Manual for Installation

Restoration Program Sites at Naval Submarine Base New

Londeon., Groton, Connecticut, Volumes I, II, ITI, IV,

and IV, January, 20064

Draft Lower Subase Feasibility Study. Naval Submarine
Base - New London, Groton, Conneckbicut, Marych, 2008

Area A Landfill Allowable Loading Pressure, Naval
Submarine Base New London. HNovember, 2006

Defense Reutilization and Marketing Gffice ([DRMO)
Installation Restoration Site and Landfill Cap -

Sirte §

Area A Landfill Installarion Restoration Site and
Landfill Cap - Site 2A



SOPA (ADMIN}NLONINST 5080.18D
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{3) Installation Restoration Site Map for Naval Submarine
Base New London

{4) Excavated Soil Management for Installaticon
REestoration sites at Naval submarine Base New London

{5} Management of Dewatering Wastewaters for Imnstallation
Restoration Sites at Naval Submarine Base New London

(6} Goss Cove Landfill Installaticn Restoraticon Site and
Landfill Cap - 5ite 8

{7} Monitoring Well Inventory Map

1. Purpose. This instructien defines the Naval Submarine Base
Mew London (SUBASENLON! policy regarding ground surface
disturbance of soils/sediments or any subsurface disturbance of
soils/szediments and/or groundwater exposure or extraction in
Installation Restoratien (IR} sites and the disturbance of any
remaedial infrastructure, including monitoring wells and landfill
waste caps. Disturbance is defined as any form of damage to
remedial infrastructure, excavation, soil penetration, seoil
compaction, filling, or change of topography. The definition of
disturbance also includes any proposed action bo dewater
excavations or extract/expose groundwater for discharge,
consumption, or use in any way. This instruction is intended to
enact institutional controls that are specified in references {a)
through (n}.

2. Cancellaticn. SOPA [ADMININLONINST S030.18C,

3. Applicability. This instruction is applicable to all Navy
departments, tenant commands,. contractors, invitees, and
persaonnel at SUBASENLON,

4. Discussion. In accordance with references (a) through (n},
the SUBASENLON IR Program manages the identification.
characterization, and cleanup of contaminated soils., sediments
and groundwater at specific SUBASENLON IR locations. The
existing IR gsites at SUBASENION are in wvarious stages of the IR
investigation and cleanup process. Specialized landfill caps
have been installed over the formery landfill at the Defensze
Reutilization and Marketing Office {DRMO} site, see reference
{k); the former landfill at the Area A site, see reference [(g};
the former Goss Cove landfill, see reference {(h)l; and a small
area of Area A Downstream, see encleosure (3) in order to isclate
contaminated soils and sediments from the surrounding
environment. These caps can be damaged by the operation or
storage of heavy equipment on the cap surface or by unauthorized
excavation or penetration threough the cap surface. Enclosures
f1y, (21, (33, and {6) outline the extent of the former landfill
sites, the current landfill caps, and the contamination at Area A
Downstream. FEnclosure (3) depicts the boundaries of all other
identified IR sites at SUBASENLON and areas where groundwater use
controls and restrictions are in effect. Groundwater and surface
water shall not be extracted and used for any purpose at

2
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SUBASENLON. MNote that potential localized risk exists in Site 3
which could result from exposure to chemicals that could
volatilize from groundwater and migrate through building
foundations into indoor air. All propesed building projects in
Site 3 must be coordinated through the SUBASENLON IR program
manager bto ensure that the building design process considers the
potential issue of wvapor intrusion and appropriate remedial
gtrategies. All areas indicated in Enclosures (1), (2}, ({3) and
{6} may contain contaminated scil, sediment or groundwater, which
can potentially threaten human health or the environment if
disturbed by unauthorized excavation or dewatering. Work can be
safely conducted within the boundaries of identified IR sites,
but proper planning, coordination, preparation, and safety
measures must be implemented in accordance with federal and state
laws. IR site wark requires strict adherence Lo a site-specific
health and safety plan, proper training of site workers, correct
use of perscnal protective agquipmsnt by site workers. and proper
management of any generated waste. Enclosures (4) and (5)
provide guidance for excavation and dewatering in IR sites at
SUBASENLON. Reference (1) provides redquirements and guidance for
the protection and maintenance of all IR sites identified in
enclosure (3} and their associated structures, e.g., landfill cap
asphalt wearing surfaces, landfill cap toe-slope protectlion,
diversion channels, gas management vents, stormwater conveyances,
material handling and storage pads, monitoring wells, and site
perimeter fencing. Note that menitoring wells are not
exclusively situated within the boundaries of the IR sites
depicted in enclosure (3). Enclosure (7)) provides the map of all
known active, inactive and abandoned monitoring wells at
SUBASENLON. All such structures shall not be modified,
disturbed, or in any way affected without coordination with the
SUBASENLCON Public Works Environmental Divisien. The periodic and
routine maintenance of all IR =ites, and their associated
structures, will be accomplished in strict adherence to reference
{1} by authorized Navy contractors. The operation of eguipment
and storage of materials within any IR site identified in
enclosure (3) shall alsc be in compliance with references (1) and
(n) .

5. Action. Prior to the operation or storage of any heavy
equipment at the sites depicted in enclosures (1) and (&), all
SUBASENLON departments, tenant commands, Navy contractors, and
perscrmnel shall contact SUBASENLON Fublic Works Planning and
Environmental Divisions, which will determine general landfill
cap loading restrictions for all egquipment/materials to be
operated or stationed on these landfill caps. The Area A
Landfill Installation Restoration Site and Landfill Cap - Site ZA
depicted in enclosure (2} is a restricted area controlled by
SUBASE Chief Master-at-Arms {CMARA). &ll reguests for access Lo
Area A and for the storage of any heavy eguipment/materials
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at Area & will be referred to the CMAA office. The CHMaAA office
will coordinate all hsavy equipment/materials storage reguests
with the SUBASENLON Public Works Planning and Environmental
Divisions prior to authorizing any storage of heavy

equipment /materials at the site. The lecading guidance provided
in enclosure {(n) shall be utilized to assess storage of heavy
equipment /material on the Area A landfill cap site. Precaution
must be taken to ensure that any equipment operated and/or
staticoned on the three landfill caps will oot damage the asphalt
wearing surface to any appreciable deqgree. Damage to the asphalt
wearing surfaces at the landfill caps must be reported
immediately to the SUBASENLCH Public Works Environmental
Division. Any SUBASENLON department, tenant command or Navy
contractor planning projects involving subsurface excavation,
subsurface penetration of the soil, dewatering, or ground surface
disturhance at the sites depicted in enclosures (1}, (2}, (3) and
{6} shall notify the SUBASENLON IR Program Manager at

£94-5649 at the earliest project planning phase and follow the
dig permit directions contained in reference (3). The IR Program
Manager wlll coordinate project review with the MNaval Facilities
Remedial Project Manager, the SUBASENLON Public Works Planning
Division, the Public Safety Department, and the USEPA and the
CTDEP, as applicable under references {(a) through (n}. Based on
the outcome of this coordination, the SUBASENLON IR Program
Manager will provide guidance for projects propoesing ground
surface disruption, subsurface excavation, penetration, or
dewatering work in acceordance with encleosures {4} and {(5). No
work shall commence in IR sites until an excavation permit, as
required by reference (j}, is completed and signed by the IR
Program Manager and the Public Works Planning Division. The
excavation permit will specify reguirements for the projsct,
detail waste management procedures, and establish standards for
protecting remedial infrastructure and restoration of the project

aite,
. M. ROSSLER
By direction
Distribution: {SUBASENLONINST S21&, M)
List D
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GROTON, CONNECTICUT
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Naval Submarine Base -

New London, Groton, Connecticut

PROPQOSED PLAN FOR
BASEWIDE GROUNDWATER OPERABLE UNIT 9

Introduction

In accordance with Section 117 of the Comprehensive Environmental Response, Compensalion, and Liability Act (CERCLA),
the law more commenly known as Superfund, this Proposed Plan summarizes the Navy's preferred final options for ad-
drassing groundwater at lhe Area A Landfll {Sile 24), Area A Waelland {Site 2B), Area & Downstream Watercourses {Site 3],
Torpedo Shops {Sile 7), Waste OT-5 (Site 0, Overbank Disposal Area Norlhaast (Slle 147, Spent Acld Sterage and Disposal
Arga (Site 13), Solvent Storage Area {Sile 18), Area AWeapons Cenler [Sitg 20), and Tank Farm (Gite 23) at Naval Subimanne
Base - New London {NSB-NLON) (Figure 1). The groundwatar at Sites 24, 28, 2, 7.9, 14, 15, 18, 20, ang 23 make up the
basewide groundwater Gparable Unit {OU} 2. The groundwater al Sites 2A, 28, 3, 7, 14, and 20 is hydraulically connecled.
Similarly, groundwater at Sites 9, 15, 18, and 23 is also hydraulically connected. The proposed remedial actions for
groundwatar at Sites 3, 7, 14, 15, 18, and 20 were previously presented in a 2004 Proposed Plan and Interim Record of
Deaclalgn (ROD). The proposed remedial aclions for groundwater at Ihose sites were considered interim actions in 2004
becayse the remaining portions of U (Siles 24 2B, 8 and 23} weare nat addressed al Lhat time.  |n this Proposed Flan,
remadial aclions are proposead for all portions of QU [Sites 24, 28, 3, 7,9, 14, 15, 18, 20, and 23 groundwater) and this will
be the final Proposad Plan for QUS. Site § is Ipcated within Site 23, and groundwatsr issues for the site will ba addrassed
in the propased remedial action for Site 23. The sites addressed harein are 9 of 23 sites being addressed by the Navy's
Installation Rastoratian {IR) Prograrm at N3B-NLON. The IR Program identifies and cleans up sites created by past opera-

licns that do net meet current environmental standards.

The Cleahup
Propo

Aftar carsful study of groundwatar al
Gites 24, 36,3, 7,9, 14, 15, 18, 20,
angd 23, the Navy and EPA propose
lhe follawing plan:

Groundwater at Sites 2A and 28

+ Groundwatar at Sites 2A and 2B
i5 curranlly monitored under a
greundwatar manltering pro-
gram selectad as part of the rem-
ady for {WJ1.  Post-closura
groundwatsr moniloring is re-
quirgd by the Septembar 2003
RODO. Volumas |l and 1l of the
Opsaralion and Malntenance
Manual for Installation Restora-
tiont Program Siles al Maval Sub-
maring Base Mew London [Janu-
ary 2006) describa the ground-
water monitoring plan in detail,
This Proposed Flan proposes to
continug the monitoring for Sites
24 antt 2B as requirad by the QL
ROD. Institutional contrals wil
retnain in place al Sites 2A and
28 and are described in the She
Use Restrctions document.

Groundwater at Siles 3 and 7

»  Lontinue to impiement institu-
tlonal contraids that idantify tha lo-
cation and magnilude of ground-
water contaminatlon, restrict sx-
traction and use of Ihe groundwa-
ter, and conlral vapor inlrusion
{Site 3 only) based on land use.
{Based on the interim ROD, the In-
stitutional controls for Siles 3 and
7 warg implamanted in 2086.)

« Continue to monilor the ground-
water contaminants until they de-
cragse to levels at which unre-
stricted] use of groundwatar may
be permitted. {Under Iha Interim
ROD. a monltoring program for
Siles 3 and T was initiated In 2006.)

Groundwatar at Sites 9@ and 23

+ |mplement Instituticnal controls
that identify the lacation and mag-
nitude of groundwater contami-
nation and restrict extraction and
use of the greundwater.

Groundwater al Sites 14, 15, 18, and
24 5

+ Mo Further Action {MNFA).

Techaical terms shawn §n bold print are
chefined in the glossary on Pages 28 and 30,

PusLic MEETING
aND HEARING

Informational e .
Meeting: 6:30pm ‘Q&j :
Formal Public Hearing: 700 pm

Date; Thuarsday. June 26,

H08

Location: Best Western Clympic
[nn, Route 12,
Grotpn, Connechicul

Learn More About the
Proposed Plan

The Navy will describe this Proposed
Flan and listen to your questions at
an informational public meeting.  Afor-
mal public hearing will immediately
follow 1his meating.

For further infarmation regarding the
proposed remady or upcoming meet-
ing, call Mr. Richard Conant with the
NSB-NLOMN Public Works Environ-
rmantal Civision at (860) 634-5645.

Junc 2048
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Naval Submarine Base - New London

What Do You Think?

The Navy and EPA are accepting public commenis onh Lhe
final Proposed Plan for OUQ from June 14, 2008 to July 14,
2008. You do not have o be a technical expert to com-
ment. If you have a8 comment or concem. the Navy wants
to hear from you before making a final decision.

Thera are two ways to formally register 8 comment:

1. Offer grat commants during the June 26, 2008
public hearing, or

2. Sendwritlen commenis postmarked no later than July
14, 2008 following the instructions provided at the end
of this Proposed Plan.

To the extent possible, the Navy will respond to your oral
commants during the Juna 26, 2008 public mesting. n
addition, regulations require the Navy lo raspand to all
fonmal comments in writing. The Mawvy will review the tran-
script of the comments received at the meeting, and all
written comments received during the formal comment
periad, befora making a final decision and providing writ-
ten responses to the comments in a document calied &
Responsiveness Summary. The Responsiveness Sum-
mary wili ba inctuded in the ROD.

Introduction

The Navy conducted varous field invesligations at Sites
2A 28,3 ¥, 9 14 15, 18 20, and 23 from 1380 to the
present to assess the nature and exlant of groundwater
contamination. The investigations at Sites 24, 2B, 3, 7,
20, and 23 focused on the groundwater present in the
overburden and bedrock, and the investigations at Sites

0, 14, 15, and 18 focused an the groundwater in the
overburden, Overburden and bedrock groundwater po-
tentiometric contours and flow directions at Sites 2A,
2B, 3, 7, 14, and 20 are presented in Figures 2 and 3,
respectively. Sites 24 and 28 are located hydraulically
upgradient of Site 3. Site 20 is located hydraulically
upgradient of Sites 3 and 7. Overburden and bedrock
groundwater potentiometric contours and flow direc-
tions at Sites 9, 15, and 23 are presented on Figures 4
and 5, respactively. Groundwater flow directions at Site
18 are shown on Figure &. Risk assassments were also
performed lo evalyate the potential effects of the contami-
nation found in the groundwater at Sites 24, 2B, 3, 7,
14, 15, 18, 20, and 23 on human health and the anviron-
ment.

Delailed descriptions of the sites are provided in the Phage
Il Rl {March 1997), Basewide Groundwater Operable

Unit Remedial Investigation (BGQURI} Reporl (Janu-
ary 2002}, BGOUR| Update/Feasibility Study (F§) Re-
port (July 2004), and Second Five-Year Review Report
(December 2006), which are all available inthe Infoma-
tion Repositories al the locations identified on page 19.

The remedial actions for groundwater 31 Sites 3, 7, 14,
15, 18, and 20 are described in the December 2004 In-
terim ROD. The selacted remedy for Sites 14, 15, 18,
and 20 was No Further Action {(NFA). Based on the in-
terim selected remedy of Institutional controls and
groundwater monitoring for Sites 3 and 7, a ground-
water monitoring program for Sites 3 and 7 was inili-
ated in 2006. Also, a remedial design far land use con-
trols was completed in 2005 and a Site Use Restrictions
document that defines the Navy's policy regarding dis-
turbance of groundwater 21 IR sites was updated in 2006
tc include Sites 3 and 7 groundwater.

This Proposed Plan recommends final measures of insti-
tutionral controls and monitoring for the groundwater
at Sites 3 and 7. This recommandalion is based on re-
cent monitaring resulis in conjunction with the BGOURE
Update report’s conclusion that there were no significant
risks to currenl human or ecological recaptors, but there
are potentially significant risks to hypothetical future hu-
man receptors from rouling, long-term consumplion of
contaminated groundwater.

This Froposed Flan recommends implermsantation of in-
stitutional controls for the groundwater a1 Sites 9 and
23 This recornmeandation is based on recent monitor-
ing results in conjunction with 2008 risk assessment
memoranda for Sites 9 and 23 that indicaiad that thera
were no significant risks to current human or ecological
receplors, but there are potentially significant risks 1o
hypothetical future human receplors from rooting, Tong-
term consumption of contaminated groundwater.

Thiz Propesed Plan also recommends NFA for the ground-
water at Siles 14, 15, 18, and 20. The conclusion that
there were no significant risks to human health or the en-
wironment from current or Tuture exposura to groundwa-
tar was presenied in the BGOURI report for Site 18; in the
BGOURI Update repor for Siles 14, 15, and 20; and in
2008 risk assassment memoranda for Sites 14, 15, 18,
and 20. Sites 2A and 2B will conlinue to be monitored as
required by the OU1 ROD.

Junc 2008
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Naval Submarine Base - New London

Site Backgrounds,
Characteristics, and
Investigations

Site 2A

Site 2Aincludes the Area A Landfill, as shown in Figure 7.
Area Al andfill opened around 1957, Incinerated combus-
tible wastes were disposed at lhe Area A Landfill until
1953, followed by refuse and debris disposal until 1973,
when landfilling operations ceased. The thickness of the
landfilt materials is estimated to range from 10 to 20 feet,
After closure, a concrete pad was constructed on a por-
ticn of the landfill. In the early 1980s, transformers and
efectrical switches stored on the pad were reparted to be
leaking. Petroleum compounds were poured from son-
tainers at tha landfill and flowed into the Area A Wetland.
Spent sulfuric acid solulion from batteries was poured into
trenches dug in to Area A Landfifl for disposal and subse-
quently covered with soil.

A Phasze | Remedial Investigation (RN {1392), Focused FS
{1295) and Phase || R {1997} were conducted for the Area
ALandfill. The Phase Il Rl concluded that shallow ground-
water cantamination existed at the site, the landfill sail
may pose 2 threal to human receptors from concentra-
ticns of PCBs, and chemicals in s0il could adversely im-
pact acological receptors. To address Site 24 saif {OU 1),
a Remedial Action {RA), which involved the construction
of a 13-acre low-permeability cover systern over the fand-
fill area, was parformed in 1997. The groundwater ai the
Area A Landfill iz currenlly monitored under a long-term
groundwater manitoring program. The groundwater
at the site was also investigated as pan of the BGOURI
{2002). The BGOURI recommended that the monitoring
program ba conlinued to gather data to evaluate lgng-tenmn
trends in contaminant concentrations and the decision to
proceed fo an FS should be made after sufficient data
have been collected and evaluated. Land use controls
have been implemented at the landfill to mest the require-
rments in the soil ROD. Amajarity of lhe Area ALandfill is
paved and is currenlly used for storage of equipment and
vehicles.

The inilial Groundwater Monitoring Pian {GMP) (199
for Site 2 called for monitoring groundwater and sur-
face water for semivaolatile organic compounds (SW0Cs),
volatile erganic compounds (VOCs), PAHs, metals, pesti-
cides/PCEs, and various field parameters.

A geochemical investigation completed during Year 3re-
vealed that the slightly elevated arsenic concentrations

- detected in the downgradient monitoring wells in the Area

A Wetland, which were completed in dredged material,
are related to the dredged material and nol the landfill. bt
i& also likely that the elevated zing levels were relaled to
ihe dredged material as well as background conditions,

The geocchemical investigation alzo indicatad that the pore
waler in Llhe dredgad material is nol participating aclively
in the local groundwater Row system. This conglusion
was bazed on measured hydraulic conduclivities (vertical
and korizontal) and Lhe obsarvation thal the dredged ma-
terial pare water retains sirong signatures of seawater.
Therefore, the monitoring resulls do not indicale thal the
Area A Landgfill is acting as a significant source of con-
tamination lo groundwater or surface waler,

After 4 yaars of monitoring, the revised GMP {2004) called
for monitoring groundwater and surface water for
SVOCs, PAHS, iotal and dissolved metals, and field pa-
ramelers. A decision was made o eliminate VOCs and
pesticides/PCBs from the Area A Landfill analylical pro-
gram bazead on monitoring results wilh no excesdances
of criteria far these compounds. The revised monitoring
list for the Area Alandfill is as follows:

= Benzo(ajanthracene +« Beryllium
+ Benzolajpyrena « Cadmium
*  Benzo(bHluoranihens « Chromium
*  BenzolkMfiucranihens « Copper
« BEHP s Lead

v  Phenanthrene « Finc

s Arsenic

Compliance with CTODEP Remediation Standard Ragula-
tions (RSRE) for a given constituent in a groundwataer
plume can be shown by two different methads. Compli-
ance iz achieved when sampling locations are represen-
tativa of the plume and:

« The average concentralion of the compound in the
plume is equal to or less than the applicable criteria
for at least four conzecutive quarerly sampling peri-
ods, or

« Statistical comparisons of upgradieni and
downgradient concentralions such that the concen-
tration of the compound is not increasing over time.

Site 2 has been monitored for 8 years. Overall the results
of seven years of monitoring indicaie that tha cap sys-
temn is working properdy and significan! corlaminant mi-
gration from the landhll is nol cecurring. The most recent
resuits available, those from Year 7 (2008), determined
thal copper was the only contaminant detected in ground.
water in excess of criteria (Figure 8) and Lhis was in a

hune 2008
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reference well, nol a downgradient well, in addition, this
well had elevated turbidity. which indicates & suspended
sedimentissue. The concentrations of copper in all moni-
tored wells exhibited some spikes and appear to have a
seasonal component but do not exhibit a clear trend.

The Site 2A human health risk assessment performed
during the BGOUWR] evalyated potential risks from expo-
sures to groundwater by construction workers. The risk
assesament deternined that risks for construction work-
ers were within acceplable risk levels. The risk assess-
ment was updated in a2 2008 memorandum to account for
currentrisk assassment guidance and Year ¥ sampling
rasults. The assessment confirmed that risks to con-
struclion workers exposed to groundwater would be
acceptable; however, the assessment showed that there
are potential risks lo hypothstical residents that would
exceed USEPAand CTDEF acceptable levels if ground-
water is used as a drinking water supply. These risks
are mitigated by the existing institutional controls that
prohibit residential developrment of Site 2, Potential risks
resulling from exposures lo chemicals that have volatil-
ized from groundwater and migrated through building
foundations into indoor air were also evaluated by com-
paring concentrations of volatile chamicals detected in
groundwater to USEPA and CTDEP screening crleria
for vapor intrusion. Concentrations af chlorofarm,
tetrachloroethena, and richloroethene exceeded the
USEFA screening crileria and they were further evaluatad
using USEPA's Johnson and Ettinger Vapor Infrusion
Model. Modaling results showed that cancer risks and
hazard indices for residential and industrial scenarios were
within USEPA and CTDEF acceptable levels and vapor
intrusion is not an issue at Site 2A.

Site 2B

Sita 2B, the Area A'Wetland, iz focated north of the Area
A Landfill (Figure 7). In the late 1950s, dredged matarial
from Lhe Thames River wara pumped ko this area and con-
tained within an earhen dike that extends from the Area A
Landfill to the souvthemn side of the Area AWeapons Cen-
ter. The lhickness of dredged material ranges from 10
feet to 35 feet. A small pond is located at the southern
portion of the wetland, where 1 to 3 feat of standing water
is present year-round. Phragrites is the predominant
type of vegetation. It was reporied that formulated {water-
soluble) 1,1, 1-trichloro-2,2-bis(4chlorphenyliethane (DDT)
was used in the 1980s befors the 1972 ban. The Phase |
and Il Rls {1992 and 1997, respectively} and the BGOURI
{2002} included investigations of the Area AWetland. The
Area AWelland sediment was identiffied as O 2 and it
is currently being investigated under CERCLA.

The Phase [l RIfound little, bul some, evidence of ground-
water contamination a1 Site 2B. The human health riak
assessment concluded thal carcinegenic risks were within
the USEFA 1argel risk range of 1 per 1,000,000 Ic 1 per
10,000, Mon-carginogenic risks were helow lhe USEPA
acceplable level of one. The cumulative hazard index
excasded one for the conslruction worker bul Lhe risk
assessment assumed that the construction worker would
come in direct contact with the soil and groundwater for
& hours a day for 120 days a vear. The cumulative non-
carcinogenic risks for the construction worker scenario
using assumptions of direct conlact for 4 hours a day for
cne month a year are in the acceptable range.

The risk assessment was updated in a 2008 memgran-
dum to account for current risk assessment guidance
and Year ¥ sampling resulls. The assessmenl confirmed
that risks to construclion workers expased o ground-
water would be acceptable; however, the assessment
showed that there are potential risks 10 hypothetical resi-
denis that would exceed USEPA and CTDEP acceptable
levals if groundwater is used as a drinking water supply.
These risks are miligated by the existing institutional con-
trols thal prohibit résidential development of Site 2. Po-
tential rigks resulling from exposures (o chemicals that
have volatilized from groundwatar and migrated through
buitding foundalions into indeor air werg also evaluated in
a separate 2008 memorandum by comparing concentra-
tions of volatile chemicals detecled in groundwatar 1o
USEPA and CTDEP screening criteria for vapor intrusion.
Concentrations of trichloroethene and tetrachloroethens
exceedad the USEPA screening criteria and they were
funher evaluated using USEPA's Johnson and Ettinger
Vapor Inlnision Model. Modeling results shiowed that can-
cer risks and hazard indices for residential and industrial
scenarnos were within USEPAand CTDEP acceptable lev-
els and vapor intrusion is not an issue at Site 28.

Sites Jand 7

Site 3 covers approximately 75 acres in the northem por-
tlion of NSB-NLON, The site contains mainly undeveloped
wooded areas and recreational areas [golf course and lake
far swimming (Morth Lake]]. The Site 3 walercourses in-
clude several small ponds and interconnected streams
{Figura 7] that convey surface water to the Thames River.
Site 3 alzo includes the former Over Bank Disposal Area
{OBDAY}. Site 3 was investigated during the Phaszea | RI
{1992}, Phase || R1 {1997}, Data Gap |nvestigation (2002),
BGOURI (2002}, and BGOURI Update/FS (2004}. The
major sources of contamination Lo Site 3 included his-
tonic application of pesiicides, abandoned disposal areas,
and the septic system leach fields al Sile 7. In March
1997, accumulated debris in the OBDA (Figure 7}, includ-
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ing discarded wooden pallets, telephone poles, and empty
tanks, was removad as parl of a Time-Critical Removal
action (TCRA) and disposed off site. During 1993 and 2000,
a rermedial action was completed for a padion of Site 3
soil and sediment (OW3). Approximately 18,050 tons of
sgil and sediment contamipated with pesticides and
metals were excavaled and disposed at off-site disposal
faciliies. The Sile 3-New Source Area (NSA), discovered
during the RA for Site 3 DU3, contained petrolaum-con-
taminated scil. The site was a small disposal area on the
hillside adjacent to Stream 5, and debris, such as rusted
drums and wire cable, was found intermingled wilh scil
and boulders at Lhe site. An HA for the debris and con-
taminated soil at the sile was completed in Qctober 2007.

kiost of Site 3 is within dasignated Explosive Safety Quan-
tity Dislance (ESQD) arcs of Sita 20; therelfare, further
development is not planned for this area. Mavy regula-
tions prohibit construction of inhahited buiidings or strug-
lures within these arcs. Although existing buildings oper-
ate under a waiver of lhese regulations, no furher con-
struction is planned.

Site 7, the Torpedo Shops (Buildings 325, 450, 477, and
528), is located in the northern portion of NSB-NLON on
the northem sida of Triton Road (Figure 7). The Navy can-
ducis maintenance activilies on torpadoes at Ihe site. Site
¥ media ware investigated during several phases from
19590 to 2000, Site 7 s0il was addressed by lhe ROD for
QUE in 2004 and an RA {excavalion and off-sile disposal)
in 2006. The major sources of contamination al Site 7
included possible historic disposal of solvents/chemicals
inte two on-site seplic systems and leaks or spilis asso-
ciated with on-site underground storage lanks. Contami-
nated scil was found on the southern side of Building 325,
and it appeared lo be refated to former underground stor-
age lanks used {o store fuel oil. Groundwater and sus-
pected soil contamination on the weslarn side of the
building appeared to bé related to the seplic tank, séwer
lines, or teach field associated with the former septic sys-
erm. The underground storage tanks were closed in the
195305, and the sephic system was abandoned whan sani-
tary sewers were inslalied in 1983. A soil RA was per-
formed at Site 7 in 2008, Soil was excavated from two
jocations - south of Building 325, and the former septic
tank area west of Building 325. Approximatsly 1,150 tons
of PAM-, benzens-, chlorobanzene-, and dichlorobanzene-
eontaminated soil and 125 tons of asphalt were excavaied
and dizposed off site. Excavations were backilled wilh
clean soil.

Chiorinated volatile organic compounds (VOCs) [2.g.,
cis-1,2-dichlorgethene, Irichloroethene {TCE], and vinyl

Wy chloride] and PAHs were the primary contaminants his-

torically detected in the groundwater al Site 3. Chlori-
nated YOUCs were detected during all of the investigations,
and it is likely that their deteclions are Lhe result of sol-
vants released to groundwatar via lhe two seplic sys-
lems and associaled leach fiskds al Site ¥ and migrating
downgradient to Site 3. No olher potential source of the
contamination was found in the area. Use of the septic
systems and leach fields al Site 7 was terminated in 1883
when sanilary sewers were instalied. The concentrations
of the VOCs delected during the 2002 investigalion were
lower than concenlrations detected during previous inves-
tigations (1884}, indicaling that a continuing source of
contamination is nol present. The VOCs were found pri-
marily along the lenglh of Stream 4. The PAHS, which
were detected infrequently, were found to be related to
suspended solids in samples collected from recently in-
stalled and sampled lemporary wells and not a site-spe-
cific groundwater concem. The resulis of the risk as-
sassment showed that there are no unacceptable risks
to current receptors from exposure to contaminants in Site
3 groundwatar, but the maximum congentrations of TCE
and vinyl chloride in Site 3 groundwater could result in
unacceplable risks 1o hypothetical residents if graund-
water is used as a drinking water supply.

Polenlial risks resulling Fram axposures to chamicals that
have volalilized frorm graundwater and migrated through
building foundations into indoor air were also evaluated in
a 2008 memorandum by comparing concentrations of vola-
tile chemicals detected in groundwatar to USEPA and
CTDEP sgreening criteria for vapor intrusion, Concentra-
lions of chloroform, trichlorogthene, and viny| chloride ex-
ceeded the USEPA screening criteria and they ware fur-
ther evaluated using USEFA'= Johnson and Eftinger Va-
por Intrusion Model. Modaling résults showed that san-
cer risks and hazard indices for residential and industrial
scenaris were within USEFA acceptable levels, but can-
cer nsks from chlaroform and vinyl chleride for tha resi-
dential scenario exceeded CTDEF acceptable levels.
Bacause the concentration of chloroform did not exceed
the CTDEF vaporintrusion criteria, it was concluded that
thare are no vapor intrusion issues associated with chlo-
raform.  Furthaer svalualion of vinyl chloride concluded
thatit does present a potential risk for the residential sce-
nario. Abuilding could be built for industial purposes in
the area where elevated concentrations of vinyl chlonide
were detected in groundwater, however, there would be
restrictions an construction of a building for residential
purposes within 100 feet of the area unless steps are taken
ta mitigate the vapor intrusion issue (subslab depressur-
izing syslem). As a result, lhe NSB-NLON IR Sita Use
Restrictions documant for Site 3 will ba expanded to
inchude contrals on vapor inlrusion issues untit ground-
water concentrations reduce to levels at which vapor in-
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frusion is no longer deemed an issue. Sile 3 land use 5
currently industrial and no significant risks are expected
from exposures resulting from Lhe migralion of vinyl chio-
ride from groundwater into indoor air since there are no
buildings in the area of the exceedance and vinyl chlonide
was detected infrequently in groundwater. AS previoushy
mentioned, most of Site 3 is within designated ESDQ ares
for Site 20 and further development is not planned within
lhis area.

Investigations at Site ¥ found benzene, chlorobenzenes
(1,4-dichlcrobenzene, chlorchbenzene, and
hexachlorobenzene), phenanthrene, and TCE in the
groundwater. The contaminants were probably released
to the groundwatar via the two septic systems and as-
sogiated isach fields historically used at the site. The re-
sults of lhe risk assessment showed that there are no
unacceptable risks to current raceptors from exposura to
contaminants in Sits 7 groundwater. bul the maximum
concentrations of benzene, chlorobenzenes, and TCE in
Site 7 groundwater could result in unacceptable risks to
hypathetical residents if groundwatar is usad as a drink-
ing water supply.

Potenlial risks resulting from exposures o chemicals that
havs valatilized from groundwater and migrated through
building foundations intg indoor air were also evaluated in
a 2008 memorandum by comparing concentralions of vola-
tile chemnicals detected in groundwater to USEFA and
CTDEP screening critera for vapor intrusion. Concentra-
tions of trichloroethene exceeded the USEPA screening
critarion and it was further evaluated using USEFA’s
Johnson and Ettinger Vapor Intrusion Model. Modeling
results showed that cancer risks and hazard indices for
residential and industrial scenarios were within USEPA
and CTDEFP acceptable levels and vapor intrusion is not
an issue at Sile 7.

The initial screening of the analytical data alsc indicated
that the maximum concentrations of hexachlorobenzene
and phenanthrens could migrate from groundwater Lo
surface water, However, upon further evaluation of frequency
of detectian information, Ihe potential migration was de-
termined to be insignificant.

The greundwater chemicals of concem {COCs) for Sites
3 and 7, based on the investigatians and risk assess-
ments thal were conducted, and the remedial goals se-
lected far each of the COCs are as follows:

VOCs

* 14-Dichicrobenzene, 75 pofL (Site 7}
* Benzere, 1 pgfl {Sita 7)

s Chlorcbenzene, 100 gil (Site 73
s TCE Sugil{Siles Jand 7)
«  Vinyl chloride, 1.6 pofl. (Site 3}

SVOCs
»  Hexachlorobenzens, 1 pgfl (Sites 3and 7}

In addilion 1o thesa COCs, the fellowing COCs weare iden-
tified for the PAH-contaminaled soil &t Sile 7. The ground-
water is monitored for these COCs to evaluate Lhe effec-
tiveness of the soil remediation at Site 7. These COCs
will anly be analyzed in monitoring well 7MW133,

PAHs

« Benzolalanthracene

+« Benzo(a)pyreng

v Benzo(bWuoranthens

v Indene{1.2, 3cd)pyrene

Monitored groundwater wells and exceedances of re-
medizl goals from the first vear (four rounds in 2006-2007)
of sampling al lhose wells are presented on Figure 3. No
COCswere delected at several wells. At Site 3, TCE and
vinyl chloride were detecled in three wells at concentra-
tions that shghtly exceeded their remedial goals. |tis
expected that these contaminants will conlinue ko trend
downward and will shorlly be helow the remedial goals.
Al compounds at Sile 7 were balow their remedial goals.

Site 9

Site 9 included OT-5 (Figure 10}, 2 former underground
concrele storage lank, located wilhin Site 23 {Figure 11,
The scil at Site 9 was investigaled and remedialed under
the CTDEP RCRA UST Program. No CERCLA decision
documents were prepared for the soil OU. The tank was
canstructed in the 19405 and was used to store fuel oil.
The tank had a capacity of approximately 750,000 gal-
lons. Inthe late 15705, the lank was converlad to a stor-
age tank for biige waler and other waste solutions, Use of
OT-5 was slopped in 19593, and alf fank contents were
removed. Aresidual sludge layer of approximalely 2 to 3
inches was left in the tank after purging. This sludge
cortained polychiorinated biphenyls (FCBs) at concen-
traticns exceeding 500 mofkg. Afler OT-5was emptied,
groundwater infitlrated through cracks in the concrete
surface and partially refilled 1he tank. Residual malerials
were ramoved in 1994, After the conlents of OT-5 wera
remmoved, the tank was cleaned and the top of the tank
was crushed, The tank was closed in place by filling it
with inert materal. Further evaluation of Sile 9 ground-
watear is included under Sites 23,
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Site 14

Miscellaneous wastes ware dumped at Sile 14, It i5 lo-
cated adjacent 1o Sites 3 and 7 in 3 wooded area on the
edge of a ravine just north of Streamn 3 (Figure 7). ANTCRA
was completed a1 the site in 2001 to address the soil
{OU8) and miscellaneous wastes dumped at the site.
Approximately 270 tons of material were removed and dis-
posed off site, and Lhe site was subzsequently restored.

Cine groundwater monitoring well was installed at Site
14. it was sampled in 1594 and 2000, Naturally occurring
metals were the only chemicals detected in the ground-
water. Evaluation of the Sile 14 analytical data indicated
that there are no adverse health effects anlicipated from
exposure to groundwater at the site.

Site 15

Site 15 is located in the scuthermn portion of NSB-NLOM
{Figure 1}. it is centrally located between the southern
sides of Buildings 40% and 410 {Figure 12}. This site was
used before and after World War # for the temporary stor-
age of wasie battery acid in a rubber-lined underground
tank. The tank was reportedly 12 feet long by 4 feat wide
by 4 feet high. The batteries were placed on a concrete
pad next ko the tank onto which acids occasionally leaked.
Mo major spills ware recorded. A 1951 aerial photograph
showad that the area around the tank was not paved. Acid
from the batteries was stored inthe tank and was subse-
quently pumped into a tank truck and disposed in the
Area B Landfill (Site 2). Historical investigations caom-
pleted at Site 15 inglude the Phase | RI {1932}, Focused
FS (1994), Phase || RI {19397}, Supplemental Sampling
Event {1997} and BGOURI {2002}, Based on the results of
the Phase | Rl and Focused FS, it was determined that a
TCRA was necessary for Site 15. The removal action was
completed in 1995 and included removal of the tank, its
conlents, and 318 tons of lead-contaminated soil. Subse-
quent to the TCRA, completion of the Phase Il Rl and
conhrmation sampling, an NFA Source Coniral ROD was
signed for Site 15 goil {OLE) in 1957,

After the TCRA at Sits 15, groundwater samples were
collected in 2000 at the site during the BGOURIL The
BGOURI identfied TCE and metals as the groundwater
chemicals of potential concern (COPCs). TCE had not
besn dalactad in previous sampling evenls, Additicral soil
and groundwater samples were collected during the data
gap invaestigation {DG!} in 2002 to confirm the resuits of
the BGOURI, to further define the nature and extent of
contamination at the sits, and 1o determine the risks 1o
human receplars from exposure to Site 15 scil and

groundwatar. The DGI resuits were presented in the
BGOLR] Update/F5. TCE was not detectad in lhe DGI
greundwater samples, which indicated that the detec-
tions of TCE found in groundweater samples during the
BGOUR) were anomalous and not mdicative of a sile or
upgradient source issue. The metais cadmium, chro-
mium, lead, nickel, silver, and zing were identified as
groundwatar COPCs at Site 15 during the BGQURIL. The
resulis of the DGl showed that the chromium, lead, nickel,
and silver concentrations wera alse anomalies and thal
the elevaled concentrations may bave been a result of the
field sampling maihodolegy and/or laboratory issues,

The risk assessmant and data screening compleled with
the DGl resuits showed that there are no groundwater
CQCs for Site 15. The risk assessment was parformed
for construction workers and hypolhetical adult residents.
Tha results of the rigk assessment indicated that the risks
fram direct exposure o groundwater were within USEPA
and CTDEP acceptable risk levels. Potantial risks result-
ing from exposures to chemicals that have volatilized from
groundwater and migrated through buitding foundations
into indoor air were also evaluated in a 2008 memoran-
dum by comparing concentrations of volatile chemicals
detecled in groundwater to USERA and CTDEPR screen-
ing criteria for vapor intrusion. Concentratians of chiorg-
form excesded he USEPA screening criterion and it was
further avalualed using USEPA's Johnsen and Ettinger
Vapor Intrusion Medel. Modeling results showed that can-
cer risks and hazard indices for residential and industrial
scenanos were within UJSEPAand CTDER acceptable lev-
els and vapor inlrusion is not an izsue at Site 15,

Site 18

Site 18 consists of Building 33, the Solvent Slorage Area.
The Igcation of Site 18 is shown on Figures 1 and 6. Build-
ing 33 has been used for Lhe storage of gas cylinders and
55-gallon drums of solvents such as trichleroethene (TCE)
and dichlgroethene. The Solvenl Storags Area at Building
33 was identified during the 1AS. The site was identified
as Study Area F in the FFA and is now identified as Site
18 for the IR Program. Groundwater samples wera col-
lected from the site during the BGOURI (2002),

A1 Site 18. no significant groundwater contamination
was identified during the BGOURIL No groundwater
COPCs were identified for Site 18 during the data screen-
ing portion of the risk assassmant. The resulis of the RI
did net indicate that subsequent reunds of investigation
were necessary to fJunher characterize the sita or that an
F3 was necessary for the site.
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The soil associated with Site 18 {OU 11} was addressed in
anNFAROQG in 2004,

Site 20

The Area AWeapons Cenler (Site 20) consists of Building
324 and the weapons storage bunkers. The site is located
near the top of a local lopographic and bedrock high {Fig-
ure 7). Building 524 is used for administration, minor tor-
peda assembly, and storage of simulator torpedoes. Small
guantities of chemicals (cleaning and lubricating com-
pounds, paints, and adhesives) and chemical waste gen-
erated by on-site activilies are stored al the site. Liguid
fusls presentin the weapons sterage bunkers include Otto
fuel 1l, JP-10, and TH Dimer (jat rockel fuel), A small
fless than 200 cubic yards) soll RA was conducted at the
site in 2001 10 address polynuclear aromatic hydrocarbon
{PAH} and ingrganic contamiration in the seil and sedi-
meant (OU7). Site 20 sail is designated as OUY.

The averburden and bedrack groundwater at Site 20 was
characterzed during three separate invesligations, VOCs
and SY0Cs were detected sporadically at low concenlra-
tions in {he overbucden and bedrock graundwater during
the investigations. Maturally accurting matals were de-
tected consistently in the groundwater. Evaluations of
risks in the Phase || Rl related to the sits's groundwater
indicated potentially unacceplable risks for construction
workers and adult residents. The results from the BGOURI
showed 1hat risks o conslruction workers were within
acceptable levels mainly as a result of lower concentra-
ticns of matals in groundwatar. Risks for hypothetical
adult residenls excended accaptabla levels in the
BGOLURIL. The latest results from the BGOURI Update!
F5 showed that there arg no adverse health effects antici-
paled fram exposure to Site 20 groundwatar for hypo-
thetical adult residenis.

Potential risks resulting from exposures to chemicals that
have volalitized from groundwater and migrated through
building foundations into indcor air were also avaluated in
a 2008 memorandum by comparing concentrations of vola-
lile chemicals detected in groundwater to USEPA and
CTDER screening criteria for vapor intrusion, Concentra-
tions of trichloroethene exceeded the USERPA screening
critrion and it was further svaluated using USEPAs
Johnson and Ettinger Yapor Intrusion Model. Modeling
results showed that cancer risks ang hazard indices for
residantial and industrial scenarios were within USEPA
and CTDEP accaptable |evels and vapor intrusion is not
an issue at Site 20

Site 23

Sile 23 (Tank Farm) is located in the sculhern portion of
MSB-MLON (Figure 1). Site 23 features ning former LISTs
thal were demolished and closed in place, & 30,000 gal-
lon, doublewalled UST (OT10}, a 10,000-gallan waste ail
tank, a fuel gil loading area, a tanker truck dumping pad
and trough, associated UST piping systems, baseballf
softball ficlds, buildings that housed the former air sparging/
soil vapor extraclion {(AS/SVE) facifity for the Naval Ex-
change service station, twa 150,000-gallon diesal above-
ground storage tank (ASTs), and other buildings. Five of
the nine tanks {O7-1, OT-2, OT-3, OT-4, and OT-6) had
perimeter underdrains installed around them during their
conglruction to depress groundwater lavels. In addi-
tion, the storm sewers, which the underdrains tie into,
were constructed of perforated corrugated metal pipe to
help dewater the area. The underdrain at OT-6 was sub-
sequently abandoned around 1968 during completion of
improvemeants to the storm sewar syslem. The soil al
Site 23 was remediated in 1897 and 2000 undsr the
C.TDEP Resourcs Conservalion and Recovery Act (RCRA)
Underground Storage Tank {UST) Program.

The Site 23 USTs were prapery closed in place; however,
the tank underdrain systems were allowed to remain in
place Lo help reduce groundwater levets in Llhe area.
Evidence of releases of petroleurn products from the tanks,
their associated piping, and possibly from other nearby
sources was deteclad in soil during previous investiga-
lions. Mo significant groundwater contamination was
detected; however, petraleum hiydrocarbons were delected
periadically al the outfall of the storm sewar system near
(3085 Cove, The stormwater drainage system was rehabili-
tated in 2000 such that the original combined groundwater
and stomwater system was separated into a deep ground-
water and a new shallow storrmwaler system. The ground-
water underdrain systarn conlinues to collect groundwa-
ter from the old tank drains, In 2000, new storm drain was
installed using solid wall HOPE piping and much of tha
urderdrain was relinad with perforated plastic pipe, at the
locations shown on Figure 11, An existing manhole was
modified to become a groundwater low-metenng and sam-
pling pit. Beyond the matering pit, lha groundwater
underdrain pipe and stormwater collection pipes are recom-
bined (Figure 11}, such that groundwater then enters the
storm sewer syslam.

The risk assessmant performead during the BGOUIRI evaly-
ated potential risks from exposures to Site 23 ground-
water by construction workers and hypothetical aduli rasi-
dents, although, it is unlikely, that direct contact expo-
sures to Site 23 groundwater would occur based on cur-
rent and expected future site use. The resulls of the risk
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assessment showed that there are no unacceptable risks
to construction workers and hypothetical adult residents.

The Sita 23 underdrain metering pil was sampled after con-
struction and quarterly Tor one year starting in June 2007,
The metering pil collects groundwater from the Site 23
area underdrains from four former tanks, Alirelevant con-
centrations were below established Connecticul criteria
with the exceplion of arsenit and six 5V0Cs. Arsenic
was detectad in one unhltered sample during the Seplam-
ber 2007 sampling event at a concentration exceeding
the Connecticut criteria, but the concentration of arsenic
in the associated filtered sample was below the criteria.
Because arsanic was not detected at similar concentra-
tions during previous or subsequant sampling events, it
was conchuded that the single alevated detection of ar-
seni; was related to suspended solid particles in the wa-
ter and not a true issue. Six SVOCs were detected dur-
ing the December 2007 sarnpling round at concentrations
that ware graater than the Conneclicut surface watsr pro-
tectign criteria. These chemicals were nat detected in
tha duplicate sample collected during that round and they
were not delected in previous or subsequent sampling
events, Therafore, it was concluded that these delec-
lions were anomalous,

The risk assessmont was updated in a 2008 memaoran-
dum ta account for current risk assessment guidance
and the 2007/2008 underdrain meterng pil quarterly sam-
pling results. Tha assessment confirmed Lhat risks to
construction workers exposed to groundwater would be
acceplable; however, the assessment showed that there
are potential risks to hypothelical residents that would
exceed USEPA and CTDEP acceplable levels if ground-
water is used as a drinking water supply. These risks
are mitigated by the fact thal many of tha major contribu-
tors to the carcinogenic and noncarcinogenic risks were
only detacted in one of faur rounds of samples and Site
23 is not suitable for residential development.

Poiential risks resulting from expasures to chemicals that
have volatilized from groundwater and migrated through
buitding foundations inlo indoor air were also evaluatedin
a 2008 memorandum by comparing concentrations of vola-
tile charicals detected in groundwater 1o USEPA and
CTDEP scregning criteria for vapor intrugion. Concentra-
ligns of chloroform and trichloroethene exceeded the
USEPA scresning criteria and they were further evaluated
using USEPA's Johnson and Eftinger Vapor Intrusion
Model. Modeling resulls showed that cancer risks and
hazard indices for residential and industrial scenanios were
within LUSEPA and CTDEP accentable levels and vapor
intrusian is not an issue at Site 23,

Based on these resulls, Site 23 groundwatar {including
Site 3 groundwater} collected and conveyed in the storm
sewer system does nol pese a significant current Lhreal
to human heaith or the environment, bul it may pose a
palantial thraat in the future to hypaothetical future human
receptors if they regularly consume the groundwater over
a prolonged perod of ime.  Institutional controls are
required for Site 23 to restrict extraction and use of
groundwater to minimiza the potential risk to future hu-
man receplors.

What i Risk and How is it Calculated?

A human health risk assassment estimates "basaline
rigk.” This is an estimate of the likelihcod of heallh prob-
lems ocourring if no cleanup aclion were taken al a sile.
To estirnals baseling risk at a sile, Ihe Navy underlakes a
four-step process in accordance with USERA guidance:

Step 1: Analyze Gontamination

Step 2: Estimate Exposure

Step 3: Assess Potenlial Health Dangers
Step 4: Characlerize Site Risk

In Step 1, the Navy looks at ihe concentrations of con-
taminanks found at a site as well as past scientific studies
on the effecls these contaminants have had on people {or
animals, when human studies are unavailable). Compari-
song betwesn site-specific concentrations and concan-
trations reported in past studies help determine which
conlaminants are most likely to posg the greatest threat
to human haalth,

In Step 2, the Mavy considers the diferent ways Lhat peaple
mighl be exposed to tha contaminanls identified in Step
1, Ihe concantrations that pacple might be expased to,
and the potential frequency and duration of exposure. Lising
this informatian, the Navy calculates & ‘rmasanakle maxi-
mum exposure” [RME) scenario, which portrays the high-
ast level of human exposure that could reasonably be
axpecled to ocour.

In Step 3, the Navy uses the information from Step 2 come-
bined with information on the toxicity of each chemical to
assess potential health risks. The likalihood of any kind
of cancer resulting from exposure to a site is generally
exprassed as an uppsr bound probability; for example, a
“1in 10,000 chance.” |n other words, for every 10,000
people that could be exposed, one extra cancer may oc-
curas a result of exposure Lo site contaminants. An exlra
cancer case means that one mare person could get can-
cer than would normally he expected from all other causes,
For non-cancer health effects. the Navy calculated a “haz-
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ard index,” where a "lhreshold level” {measured usually as a hazard index of less than 1} exists below which non-
cancer health effacts are no longer predicted.

In Step 4, the Mavy determings whether site nsks are greal enough to cause heallh problems for people at or near lhe
site. The results of the three previous steps are combined, evaluated, and summarized. The Mavy adds the polential
risks from the individual contaminants to determine the tolal risk resulling from the site. The following table summa-
nzes cancer and non-cancer risks for all QU9 Sites:

Table 1: Summary of Cancer Risks and Hazard Indices

[ [ site2a | site2B | Site3 | Site 7 ]
Construction Werkers — Direct Exposure
1.2 per 33 per 1.3 per 4.2 per
Cancer Risk 100,000,000 100, 000,000 1,000,000 | 10,000,000
|_Hazard index 0.006 | 0.2 0.001 ! 0.09
Adult Residents — Direct Exposure
4.3 per 1.4 per 6.4 per
Cancer Risk 160,000 MA, 1000 10,000
Hazard Index 6.4 NA 2.4 5.6
Industrial Workers — Vapor Intrusion
1.1 per 1.4 per 2.3 per 6.2 per
Cancer Risk 1,000,000,000 100,000,000 1,000,000 1,000,000,000
Hazard Index 0.000003 0.00003 __ Q.01 0.G0001
Adult Residants — Vapor Intrysion L
7.8 per 9.8 per 1.6 per 4.2 per
Cancer Risk 1.000,000,000 | 100,000,000 100,000 100,000,000
Hazard Index {1.00002 0.0001 0.06 _ Doooes |
B | Site15 | Sites148&18 |  Sita 20 Sites 9623 |
Construction Workers — Direct Exposure
1.1 per 2.8 per
Cancer Risk Mo COPCs Mo COPCs 10,000,000 100,000,000
Hazard Indgx | 0.002 Mo COPCs 0.0002 D2
_Adult Residents — Direct Exposurs
5.6 2.6 per
Cancer Risk No COPCs Mo COFCs per 100,000 416,000
|_Hazard Index 0.2 | Mo COPCs 0.3 13
Industrial Workers — Vapor Intrusion
5.1 per 1.1 per 3.4 per
Cancer Risk 10,000,000 No COPCs | 100,800,000 10,000,000
Hazard Index 0.001 No COPCs 0.00003 {.0008
_Adult Residents — Vapor Intrusion
3.5 per 7.4 per 23 per
Cancer Risk 1.000.000 MNo COPCs 100,000,000 1,000,000 !
Hazard ndex D.007 __No COPCs 0.0001 0.005 _j

MA - Not applicable. A residential scenario was not evaluated since Site 2B is a welland.

No COPCs - Maximum concentrations of all chemisals were less than the screening criteria;
therefore, no evaluation was required,
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Summary of Alternatives Considered for DUQ

The Navy prepared F5s to evaluate remedial alternatives
for the groundwater at Sites 3 and 7 and nsk evalua-
tions and altemative evaluations were included in the ROD
to evaluate grouwndwater at Sites 8 and 23, F5s were
nol prepared for Sites 14, 15, 18, or 20 becauvse there
were no actionable risks under CERCLA (see Table 1)
Groundwater at Sites 24 and 2B is currently monitared
under a groundwater monitoring program selacted as
part of the remedy for QU1

Sites 3and 7

For Sites 3 and T, the Navy prepared an F5 that involved
development and evaluation of alternatives that would ad-
drezs the COCs detected exclusivaly at Site 3 {vinyl chlo-
dda) and (he COCs delected al both Sites 3 and 7 (TCE
and hexachlorobenzene). The Mavy prepared a second
F$ that involved preparation and evaluation of altematives
that addressed the COCs detected exclusively &l Sile 7
{1.4-dichlorobenzene. benzene, and chlorobenzene), The
altematives evaluated in the bwo FSs are described sepa-
rately baelow.

The two allemalives evaluated in the FS ior combined Sites
3 and 7 groundwatar included Alternative GW1-1 (Mo
Action) and Alternative GWW1-2 {Institutional Controls with
Monitoring). These alternatives were presented in the
2004 Propased Plan. Active groundwater remedial tech-
nologies were gvaluatéd but not retained for alternative
development because of the absence of a contaminant
plurmea_Alemative GW1 -1 was evaluated for companson
purposes, and Alternative GW1-2 was evalualed because
af site conditons {generally low concentrations of can-
taminants, groundwater nol classified as a suitable po-
table water source, and the availability and uze of a pub-
lic water supply) and its ahility to meet the Remedial Ac-
tion Objectives (RAOS). The RAOs as defined in lhe FS
and amended based on recenl groundwater data are:
{ 1}t0 pratect cument receptors (construction workers ) from
incidental exposure to contaminated groundwater, (2] o
protect potential future receptars from exposure ko con-
taminated groundwatar via ingestion {potable water sup-
ply and vapor intrusion), and {3) to protect aquatic eco-
logical receptors. The following table summarizes the re-
medial altermatives considered in the FS. Estimated costs
are prezented including capital, operation and maintenance
{C&M), and total prasent warlh costs.

Tabln 2: Remudial AHarnatives Conzidered for Sitas 3 and 7, Area
A Downsiraam Watarcourses and the Torpedo Shoeps

conirods hat sdentity

Remudlal Comperants | Commenty
Altematives B
Altarmetivg Mo, EXCept This allernativa is ol
GWi-1: mzndatary ve-year sike | oxpeclad W bo fuly
MBYIENTS, pratectiva o1 human haatln
Mo Action and tha envimenereani
because af unresincted
Acefss [ conlpminaied
groundwater
Total Cosl = SBEG0 (A0
yearsh
Atteritative Coinue 1z implemen Urder fhis alte mative,
GW-1: susling ingtiutianal hurnzn hiedlth arnd the

mnwircnment waukl e !

Monltening and | tha locabon and proecied through
Inatiturtipnal magnitude of inslilutional controls that
Controly groundwaler idantify Lhe lecabon and
conlamination arsd rmagraude of groundwiatar
raslricl extraction ang contamination , address
usa ol groundwater. wApar intryslon, and rasin
, A egisfing cxtraclion and vsa
instituiional conirals | graundwaler ang throwgh
o addnass vapor meenitoring of Iha
inbrusion. areundwate  contaminanls
a1 lhe sitle
Crontirtae b mnitor |
grountdwatar . Takal Cost = 5319 500 (30

contaminents. ¥BArs)

Conduct lva-year siie [
revigws

The three alternatives evalualed in the FS for Sile 7
graundwatar included Alternative GW2-1 (No Action),
Altemative GW2-2 (Institutional Controls with Monitor-
ing}. and Alternalive GW2-3 (Extraction and Of-Site Dis-
charge) Altemative GW2-1 was evaluated for comparison
purposes, and Altematives GW2-2 and GW2-3 wera svaiu-
aled hecause of site conditions and 1heir ability 1o meet
the RAOs. The RADS for this FS weare {1} to protect cur-
rent receplors (construction workers) Trom incidenlal ax-
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posure to conlaminated groundwater, {2) to protect po-
tential future receptors from exposure to contaninated
groundwater via ngestion {potable water supply), and
{3110 prolect aquatic ecalogical receptors. Table 3 surm-
marizes the remedial altematives considered in the Site 7
groundwater F5.

The proposed remedial actions for groundwater at Sites
3 and 7 were previously presented in the September 2004
Proposed Plan and Decemnber 2004 Interim ROD. Based
on the interim selecled remedy of institutional conteols
and groundwater monitoring for Sites 3 and 7, a
groundwater monitoring program for Sites 3 and ¥ was
initiated in 2006. Also, a remedial design for land use
controls was completed in 2005 and the Nayy instruction
document that defines the Mavy's policy regarding distur-
bance of scil and groundwatar at IR sites was updated
in 2006 toinclude Sites 3 and 7 groundwater. The docu-
mant wil! need to be updated to include the restrictions far
vapaorintrusion at Site 3,

The two altermatives evaluated for Sites 9 and 23 ground-
water included Altemative GW3-1 {Mo Actian) and Aiter-
nalive GW3-2 [institutional Contra)s). Aclive ground-
water remedial tachnologies were not evaluated because
of the absence of a contaminant plume andg other site
conditions {generally low concéntrations of contaminanls,
groundwater not classiliad as a suitable polable waler
sourca. and the availability and uge of a public water sup-
ply). Allernalive GW1-1 was evaluated for comparison
purposes and Alternative GW1-2 was evalvated because
of sile condilions and s ability Lo mest the Remedial
Action Objectives {RACSs). The RAOs as defined in the
ROD are: {1} to protect potential future receptors from
exposure o contaminated groundwater via ingestion
{potable water supply and vapor intrugion), and {2} to pro-
tect agualic ecolagical receptors. Table 4 summarizes the
remedial allernalives thal were considerad. Eslimated
costs are presentad ingluding capital, operation and main-
tenance [QO&M), and total present worlh costs.

Alternatives Evaluation Criteria

The following is a summary of the nine Superfund-man-
dated criteria used Lo balance the pros and cons of the
remedial alternatives. The FS alkernatives were evaluated
using lne first seven criteria, Afler comments from the
Slate of Connecticut and public are receatved, the altema-
tives will be compared using the last hwo criteriz to salect
the remedies for Sites 3 and 7 groundwater,

Tabla }; Remadial Alternatives Considerad for Site 7, the

Torpedo Shops

Remedial
ARk natvwes

Compoenis

Commena

Adteenalive GW2-1:

Mong, ewaept mandalory
TruBy el AIbe T Eviews.

This alermabwe 15 nol
evpeciad to e fully protectw

No Action of human heallh and he
£ Phrtan el B e ing of
urFestncled ames 1o
cormaminated goournedhea ber.
Toll Coat = $E%600 (30
yearE)
Alernotive GWE-2 | Contoe tamplament Lin ger fhiz aferradrie, human
ingithtiona contrds that heallh ard {he erwmomment
Man|todng and wlartily b oation Jrg wal bl b2 peeolecied hnugh
Inatitutianal ma juce of gmuncwate  Insintions condrola thal
Control conlamination and resFel dJomdy the kcahon and
exraclon and yzsa of g duck: of gronsr v ber
G P 2 ool mina on and mestricy
adadon and use o
Coombirue & mgantor {he groundwaler arg Lhmiagh
LT BF T monk arng grounc ate r
Ccortamra mg at the site,
Conduc! Sve -yvear sie
LT . Tofal Coyt = 5203 BOG (30
! years)
Alemative Gi2-3: Inslal groundw ser Lindes Itus aller naes, human
e en ard monilor ng ruesii &N 1he: frd ronemiT
Extraction and SYET8M. wodd b protacled sioée the
Dffaite D neho s O &Ming e grouradeter

Edradd appromicma oy

1.2 50,000 gallons of
Qe e 3 A oV T reea My 8
TS

Protrea odmactan
groandwater. i nicsiiary.
and fscha me waer bo
Publidy Owesod. Tresd it
Works

Freream monkiaring o
confirn acheayament of 1he
Farnedia oo aks.

Detommessn T
BAraction sysiem and
s e Se o ils orignal
CORA S,

w k1 b et g from he
site, realed as necessary, and

dizcham ed.

Tobd Cosks =51,121.00001.5
yearsy
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Table 42 Remedlal Alternatives Considered for Sites 3 and 23,

Tank Farm
Ramedkal Componants [ Commants
Alwmatives | o
Alernative GWW2I- Miwg, excapt Thiz altarmatwe iz not
1 mandalory hve-year | axpectad 10 be fully
Site raviews. pratactive ol haman
Mo Acticn health and the
anviranmant bacause of
urreEINCRD ACCess o
cantammalad
groundwatar.
Todal Cost = 58960
(30 yoars)
Allwrmative GW- Implement Under Lhis altarmatwa,
F1: inatHutional hurman fesalth and 1ha
contrals thal griviranment waould be
Insthutional idanbfy the location | prolecled thisugh
Controls and magmiude of institulional conlrals
groundwaler that Wenlify e 1ocahon
coniamination and | and magnilude af
restricd saraction gmundwatir
and uze of cantaminalion, ard
groundwatar. reslrict extraction and
uga of groundwater
Condycl fve-yaar
Sil0 Fervaws Total Cost = 5118000
| (30 ymars] ]

1. Overall protection of human health and the envi-
ranment: The allemative should protect human health as
well as plant and animal lif2 on and naar the site.

2. Compliance with Applicable or Ralavant and Ap-
progwiate Reguiremants {ARARs): The alternative should
meet applicable and relevant and appropriate federal envi-
ronmantal slatutes, regulalions, and requirements and
State environmental and faciiity sifing statutes, regulalions,
and requirements,

3. Long-term effectiveness and permanence: The al-
ternative should maintain reliable prolection of human
health and the envirpnment over time.

4. Reduction of texicity, mobiity, or voluma through
treatment: CERCLA prefers that the selected allernative
use treatment to parmanently reduce the level of taxicity
of contaminants at the site, the spread of contaminants
away from the source of contamination, or the amount
of contamination at the site.

5. Short-term effactivensess: The altemative should minij-
mize short-termn hazards to workers, residents, or the
anvironment during implementation of tha remedy.

6. Implementability: The alternative should be techni-
cally feasible, and the materials and services needed to
implarnanl the remedy should be readily availahle,

T. Cost: Capital costs, annual operation and maintenance
costs, and their associatad net presant values of all alter-
natives retained for detailed analysis shall be compared.

8. State acceptance: The State environmenlal agencies
should agree with tha proposed remedy.

9. Community acceptanca: The community should agres
with the proposed remedy. Community acceptance is
based on comments received during the public commen!
period.

The Proposed Remedies
Sites Jand 7

The Mavy reviewed the resulls of (he twa FSs and decided
thal it was appropriate to select one remedial alternative
thal could address groundwater contamination found
in the porlion of OUY associaled with Sites 3and 7. The
propesed altemative Institutional Contrels with Monitor-
ing. This altemative was selected in the 2004 Interim ROD,
The alternalive meets all of the RAOs by restricling ac-
cess o and use of contaminated groundwater and moni-
toring the groundwater ai the site. This remedial allar-
native has three major componeants: (1}implement insti-
tutional controls al the siles, (2} conducl a comprehen-
sive monitoring program lo ensure that lha remsedial goals
are met and the resulting concentrations are shown to be
protective of human heallh and the environment, andg {o
verify that groundwater contaminants are not migrating
and impacting other resources, and (3) complete S-year
reviews of the site until the remedial goals are consis-
tently reached. The componenls cf the alternative are dis-
cussed in more detail below,

+« implementalion of institutional controls at the
siles involved identifying the location, magnilude,
and type of contamination and documenting it
in a remedial design for land use controls and the
NSB-NLON IR Site Use Restrictions document.
Thesze documeants present the land use control
objectives and include specific drawings and in-
struclions for Navy psrsennel so that contami-
nated groundwatar would nol be exiracted or
used in a manner that would threatan human
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Figure 13. Location of Basewide Groundwater Operable Unit 9 and Areas with Groundwater Land Use Controls
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health or the envirgnment. Figure 13 shows the
areas of Sites 3 and ¥ that have groundwater
land use conlrols. Araas of NSB-NLON with sail
land use controts are shown on Figure 14, In the
event of propsarty transfer, and with canfirmation
Ihat contaminated groundwater remains al the
site, an environmental land use restriction pursu-
ant to State law will be used to prohibit the use of
groundwater. The institutional controls will
alsobe amendad to state thal additional evalua-
tion or the installation of mitigation measures re-
tating 10 vapor intrusion will be implemented if fu-
lure conslruction takes place.

« A groundwater monitoring plan has been de-
veloped to document the details of the monitor-
ing program. Eighl additional monitoring wells
werg installed and used in conjunction with previ-
cusly existing monitoring wells 1o create the
monitoring well network required for the Sites 3
and 7 menitering program. During each sam-
pling event all wells within lhe monitoring net-
work will be sampled. Initially, sampling events
will cccur quarterly. Sampling frequancy could
be reduced after sufficient data are acquired and
contaminanl concentralions have diminished.
Based on the contaminants at the sites, itis pos-
sibie thal menitoring activities wili be required
for decades until the remedial goals are reached
and the resulting concentrations are shawn to be
protective of human health and Lhe envircnmenl.
It is expected that contaminants present in
groundwater will continue to trand downward and
will shartly be below the remedia! geals.

= Five-year reviews will be conducted for Sites 3
and 7 groundwater as required under CERCLA
until the monitoring program shows thal (he re-
medizl goals have been reached. The goal of con-
ducting the site reviews is to verily that no
changes have occurred that would impact the pro-
tectiveness of the salecled remedy.

Iis Navy's and EPA's currenl judgment that the Preferred
Altlernative for Sites 3 and 7 identified in this Proposed
Plan is necessary Lo prolect public health, welfare, and
the environment from actual orthreatened releases of pol-
lutanls or contaminants in lhe groundwater at Siles 3
and 7 because they may present an imminent and sub-
stantial endangerment to public health or welfare,

Sites 9 and 23

The Navy reviewed the results of the evaluations and de-
cided that it was appropriate 1o select ona remedial alter-

native thal ¢ould address groundwater contamination
found in the portion of QUS associated with 3ites 9 and
23. The proposed attemative is Allemative 3-2 Institutiona!
Controls. The aftarnative meels all of the RADS by re-
stricting access o and use of contaminated groundwa-
ter. Thig remedial alternative has two major componenis:
{1)implement institutional controls al the site and {2}
complate S-year reviews of the site. The components of
the allarnalive ara discussed in more detail below,

+ |mplementation of institutional controls at the
sile involves idenlifying the location, magnitude,
and type of contamination and documenling it
in a remedial design for land use controls and the
NSB-NLON IR Site Use Restrictions document.
These documents prasenl the land use control
objectives and includs spacific drawings and in-
structions for Navy personnel so that contami-
nated groundwater would nat be extracted or
used in a manner thal would threaten human
health or the anvironment. Figure 13 shows the
areas of Sites § and 22 thal have groundwater
land use controls, Areas of NSB-NLON with soil
land use conlrols are shown on Figure 14. Inthe
avent of propeny transfer, and with confirmation
that centaminalad groundwatar remains st the
sila, an envirgnmental land use restriclion pursy-
ant lo Slate law will be used to prohibit the use of
groundwater.

« Five-yaar reviaws will be conducted far Sites 9
and 23 groundwatar a5 required under CERCLA.
The goal of conducting the site reviews is to verify
lhal no changes have occurrad that would impact
the protectiveness of the selected remedy,

Itis the Navy's and EPA's current judgment thal the Pra-
farred Alternalive for Sites 8 and 23 identified in this Pro-
posed Plan is necessary to protect public health, welfare,
and the environment from actual or threatened releases of
pollutants or cortaminants i the groundwater at Sites
8 and 23 becausa they may present an imminent and
substantial endangerment to public health or welfare.

Sites 2A and 2B

Groundwater at Sites 24 and 2B is curantly monitored
unger a groundwater monitoring program selected as
parl of the remedy for DU1. Post-closure graundwater
monitering is requirad by the September 2005 ROD, Vol-
umes N and IM of the Operation and Maintenance Manual
for Installation Restoration Program Sites at Naval Sub-
maring Base Mew London (January 2006} describe the
groundwater monitaring plan in detail.  This Plan pro-
posss to continue that monitoring for Sile 24, Institu-
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tienal controls will remain in place al Sile 24 and are
described in lhe Site Use Restrictions documant.

Sites 14, 15, 18, and 20

The Navy and EPA have determined 1hat Mo Further Ac-
tipn is necessary for the groundwater al 3ites 14, 15,
18, and 20 to protect public health or welfare or the envi-
ronment.

Concluding Summary

Based on informalion cumently available, lhe Navy believes
the Prefered Altermalives meet the threshold criteria and
provide the besl balance of tradeoffs among the othar al-
ternatives with raspect to balancing and modifying crite-
nia. The Navy expects the Prefarred Allermalives to satisly
the following statutory requirements of CERCLA §112(b)
{a) be protective of hurnan heallh and the environment; (b}
comply with ARARs; () be cost-effective; (d}use perma-
nent solulions and alternative treatment lechnologies or
resource recovery technologias 1o the maximum extent
praclicable; and {e) satisfy the preferance for reatment
as a principal elemenl or explain why the preference fer
traatmeant will not he met.

The CTDEP concurs with the propoesed remedies.

The Public’'s Role in Alternative
Selection

Community input is integral to the selection process. The
Mavy and regulatory agencies will consider all comments
in sejecting the remedial actions hefore signing the ROD.,
The public is encouraged to padicipate in the decision-
making pracess. This Proposed Plan for Basewide
Groundwatar OUS is available for review, along with
supplemental documentalian, at the following Information
Repositories:

Groton Public Library ~ Hours:

52 Newtown Road Mon.-Thurs.: 9:00 am-3:00 pm
Grofon, CT 06340 Fri.: 9:00 am - 5:30 pm
(Be0) 441-5750 Sat.: 3:00 am - 5:00 pm

Sun.: Noan - 5:00 prm
Bill Library Hours:
718 Colonel Ledyard Mon -Thur: 9:00 am-9:00 pm
Highway Fri. & Sat.: %00 am - 5:00 pm
| edyard, CT 06339 Sun.: 1:00 pm - 5:00 pm
{B60) 464-9812

For further information, please cantach

Ron Pinkoski, Remedial Project Manager
NAVFAC MIDLANT OPMNEEW
Environmental Restoration

Building Z-144

9742 Maryland Avenue

Morfolk, WA 23511-2085

Tel (F57)444-0735

Email: ronald.pinkaski@navy.mil

Richard Conant, IR Prograrm Manager
Naval Submarine Base-Mew London
Bldg. 439, Box 101, Room 104
Roule 12

Groton, CT 06349

Tel: {860} 594-5649

Email: ichard.conanti@navy.mil

Kymberlee Keckler, Remedial Project Manager
U. 5. Envirgnmental Protection Agency, Region 1
Federal Facililigs Superfund Section

1 Congrass Streel (HBT)

Boston, MA 02114-2023

Tel: {617} 518-1385

Email: keckler kyrnberee@epa.goy

Mark Lewis, Environmental Analysl 3

Connacticut Cepartment of Environmental Protection
Eastern District Remediation Program, Remediation
Chvision

Bureau of Water Protection and Land Reuse

79 Elrm Streel

Hartford, ©T 0G106-5127

Tel: {B60) 424-3768

e-rmail; mark lewis@cl.gov

Glossary of Technical Terms

Applicable or Relevant and Appropriate Require-
mants {ARARs): The federal environmental rules, regula-
lions, and criteria and State anvironmental and facility sit-
ing slatutes, regulations, and requirements that must be
met by Lhe sslscted remedy under Suparfund.

Basewide Groundwater Operable Unit Remedial In-
vestigation (BGOURI) Updata/Feasibility Study {FS):
A Remedial Investigation report describes the site, docu-
ments the nalure and extenl of contaminants detected
at tha site, and prasenis the results of the risk assass-
mant. &n FS report presents the development, analysis,
and comparison of remedial altemalives,
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Contamination: Any physical, biological, or radiclogical
subslance or matler thal, al a certain concentration, Sould
have an adverse effect on human health and the environ-
ment.

Groeundwater: Water [ound benealh he earth’s surface
in the pores of the soil or the cracks in the bedrock,
Groundwater may transport substances that have per-
colated downward from the ground surface as it flows to-
wards its point of discharge.

Installation Restoration {IR) Program; The purpose of
lhe program is to identify, investigate, assess, charaster-
ize, and clean up or conlrol releases of hazardous sub-
stances, and te reducs the risk to human health and the
environment from past wasle disposal operalions and haz-
ardous material spills at Navy activities in 2 cost-effeclive
Ranner,

Institutional Controls: Engineerad or physical controls
and‘or administrative or legal mechanisms designated to
protect public health and the environment fram cantami-
nalion.

JP-10: A popular missile fuel that is a single-component
hydrocarbon {C10H18), rather than a mixdure of many hy-
drocarbons. JP-10 fuel is a storable liguid.

Metals: Matals are naturally occurring elements in the
earth. Some metals, such as arsenic and mercury, can
have toxic effects, Other metals, such as iron, are es-
sental to the metabolism of humans and anirmals,

Micrograms per Liter {pg/L): Cne part of contaminant in
a hiflion parts of water,

Monitoring: Collection of environmental information that
helps o track changes in the magnitude and extenl of
contamination at a site or in the environmant,

Opearable Unit {OU): Contaminated media. site, or set of
siles thal are evaluated as a group.

Oito Fuel lI: Otto Fuel |l is a distingt-smelling, reddish-
orange, cily liguid that produces hydrogen cyvanide whan
burned, The U.5, Mavyy uses Otto Fuel Il as z fue! for
torpedoes and other weapon systems. It is @ mixture of
three synthetic subslances: propylane glycol dinitrale (fhe
major companent), 2-nitrediphenylamine, angd dibuty!
sebacate.

Polynuclear Aromatic Hydrocarbons {PAHs): High
malecular weighl, relatively immaobile, and moderately oxic
arganic chemicals featuring multiple benzenic (aromatic)
rings in their chemical formula. Typical examples of PAHs
are naphthalene and phenanthrene.

Patentiometric Contours: Contours that represent the
heighl {usLally above sea lgvel) at which he water level
slands in lightly cased wells Ihat penetrate the aguifer,
Polentiometric contours defing a surface that is equiva-
lent o lhe walsr table i an uncenfined aguifer.

Record of Dacision {ROD): An official documant Lhat
describes the selected Superfund remedy for a site. The
ROD docurnenls ihe remedy sefection process and is is-
sued by the Mavy and USEPA following the public com-
meni period on the Proposed Plan.

Remedial Investigation (R1): Areport that describes Lhe
gite, documents the nature and axtenl of conlaminants
detected at the sile, and presenls the results of the risk
assassmant.

Responsiveness Summary: A summary of written and
aral comments received during the public comment pe-
riod, logalher wilh the Wavy's and USEPA's responses 1o
these comments.

Risk Assessment: Evaluation and eslimalion of the cur-
rant and future polential for adverse human haalh or anvi-
ronmental effects from exposure 10 contaminants.

Sediment: Soil, sand, and minerals lypically transported
by erosion from soil to the bottom of surface water bodies
such a8 sireams, rivers, ponds, and lakes,

Sita Use Restricticns Document: SOFPATADMIN New
London Installation S090.18C, Installation Restoration Site
Use Restrctions at Naval Submarine Base New London
defines Navy policy and procedures regarding disturbance
of contaminaled soils/sediments andfor extraction of con-
taminated groundwater. The locations of impacted media
are also idenlified in figures provided in the Instruction.

Semi-Velatile Organic Compound (8VOC): Carban-
based chemical compounds that have low vapor pressures
and only evaporate at elevated tamparatures, PAHs are
axamptes of SVOCs,

Source(s): Areals) of a site where contamination origi-
nated,

TH Dimer: Tatrahydromethyleyclopantadiene, also called
RJ-4, is amissile fuet which iz used alone or as & compo-
nent of JP-9 et fuel.

Voiatile Organic Compound (VOC): Carbon-based
chemical compounds that have high vapor pressures and
evaporate readily at normal temperatures. Exarnples of
YOUCs are the components of gascline (i ¢, benzene, lolu-
ene, ethylbenzena, and xyleres) and solvents (e.q., TCE).
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USE THIS SPACE TOWRITE YOUR COMMENTS

W Your inpul on the Proposed Plan for the Basewide Groundwater QU9 at Naval Submaring Base - New Landon s
important Lo the Navy and EPA, Comments provided by the public are valuable in hetping to selec! the remedies far
groundwater at lhese sites.

You may use lhe space below o write your comments, then lold and mail. Commants must be postmarked by July 14,
2008, Comments can be submitted via mail or e-mail and should be sent 10 either of the following addresses:

Fon Pinkoski, Remedial Projact Manager Richard Conant

MAVFAC MIDLANT OPNEEY IR Program Manager

Enviranmental Restoration Maval Submarine Base - New London
Building Z-144 Bldg. 439, Box 101, Room 104
9742 Maryland Avenue Route 12

MNorfolk, VA 23511-3085 Groton, CT 06348-5039

Tel (7571444-0735 Tel: (860) 694-5649

Ernail: renald. pinkoski@nawy.mil Ernail: richard . conant@navy. mil

If you have any queslions about the proposad remedies or the comment procedures please conlact Mr. Eon Pinkoski
at {(757)444-0735.

Mame

Address

City
State Zip

Telephone
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Richard Conanl

IR Program Manager

Maval Submarine Base - New London
Bldg. 43%, Box 101, Room 104
Foute 12

Groton, CT 08349-5039
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APPENDIX D

PUBLIC MEETING TRANSCRIPT



FROPOSED PLAN FOR BASE-WIDE GROUNDWATER OFERABLE
IHIT &

SITES 2, 3, 7, 9, 14, 15, 18, 20, AND 23

Fublic Meeting regarding the
Naval Submarine Bagse - New London taken at
the Best Western Olympic Inn, Route 12,
Groton, Connecticut, before Clifford
Edwards, LSR, Connecticut License No.
SHE.407, a Professicnal Shorthand Reporter
and Notary Publig¢, in and for the State of
Connhecticut on June 26, 2008, at 6:35 p.m.
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RICHARD CONANT: Thank you,
everyone, for showing up. I think all of
you know me, Richard Conant. I'm with the
NAVFAC Public Works Environmental Division
now.

We are no longer a separate
compartment at the base, but we're still
on the base, Tonight, we're going to be
presenting cur proposed plan for the base
water/ground water operable unit % or 10
sites.

Depending on how you want the
count, that's 9 up there. EBuk zometimes
we break Site 2 and into 2-A and 2-B.

We will start off, Corey, our
contractor, Navy contractor, will be
presenting the proposed plan here during
the meeting and then immediately go into a
public hearing.

If anyone would like to make a
comment, have any questions, please
present those. You certainly can present
written comments to us during the public
notice pericd which started -- Corey,

July --
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COREY RICH: June 14.

RICHARD CONANT: -- Juneg l4th and
closes down July --

COREY RICH: -- 14.

RICHARD COMNANT: -- 1l4th.

2nd after that we will incorporate
any commeints into a ROD that will be out
and reviewed by the regulators, and
eventually we will finalize that
ROD --

Hey, you are missing the best part
here.

Before ever we get into this, I'd
like to introduce our new RPM, remedial
program manager.

Ron, please stand up and introduce
yourself.

EON FPINKOSKI: ERon FPinkoski, also
with NHAVFAC, but I'm located at WNawval
Station Norfolk.

But I'm the program manager for the
cileanup here at New London.

RICHARD CONANT: 1It's great to have
Eon here.

e brings a lot of experience over

Del Vecchic Reporting
{203) 245-9%83




10

11

12

13

14

15

i6

17

18

1s

20

21

22

23

24

25

from the army.

RON PINKOSKI: The army.

RICHARD COMNANT: I'we been sayving the
air force for months now.

I finally got that right. But BRAC
chased him out of the army. He's with the
Navy now, So it's great to have him on
board.

Angd val Jurka I think you know is our
former EPM is still with us. He's gone
over to more technical capacity.

But I think we'll be seeing his face
here and his involvement witﬁ the program
here as I think we get into a very intense
and exciting pericod as we -- I hesitate to
say wrap things uﬁ.

But over the next two or three years
I think we've made a lot of progress.
Hopefully Kymberlee and Mark will shake
their head, yes.

KEYMEERLEE EKECKLER: Yes.

RICHARD CONANT: We do have --
certainly, this we're wrapping up the Area
A Wetland, I think is the next site that*s

really in the barrel.
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And then, we save the best for
last, lower base which is going to be a
very complex, very complicated, very
exacting site to deal with. But we'll get
there.

We are well into a FS/feasibilicy
study on that. But not te get into
that, ocur focus is with the ground
water, 0QU.

Go ahead, Corey.

COREY RICH: All right. Thanks.

Again, my name is Corey Rich with
Tetra Tech NUS, consultant for the
Navy.

Before I get started, there's three
handouts in the back if people didn't pick
them up. There's the proposed plan back
there.

There's alsco a copy of the
presentation if you wank to get a closer
look at some of the slides. I know it's a
little difficult to read the screen if you
are towards the back.

S0 take a look at the slides.

There's alsc a copy of the public notice
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that went out regarding the proposed plan
being available for review. This ran in
the New London Day back on June lath.

S50 if you need those, go ahead and
grab them. There's alsc a sign-in sheet
back there to make sure we have a record
who is attending the meeting.

Dick went through mest of ocur agenda
here. We'wve gone through our
introducticns., This presentation, we're
going to review the regulatory
process, describe operable unit 9, some of
the details, characteristics of it and
then also present our proposed plan for
addressing the ground water and operable
unit 9.

Once we wrap up the technical
presentation, we'll open the floor for
formal comments and try and provide all
the responses that we can at this
time.

IfT there's a comment raised we can't
address, we'll get back to you in writing
with additicnal information once we can

get that information available. And
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then, we'll close out the meeting.

Through the regulatory process to
summarize CERCLA, the Comprehensive
Environmental Response Compensation and
Liability Act, there's multiple steps in
the process under CERCLA from preliminary
agsessment site inspections and studles to
determine what to do with the
contamination you would find formally
documenting the remedies that you're going
to select through a proposed plan and
ROD, then going through a remedial design
to figure ocut how to address and implement
that remedy than actually doing the
remedy, the remedial action, and then
going through operations and maintenance
if that's necessary for that particular
gite.

As we talked about tonight, we are
here to present the proposed plan.
Cbviously, that's why it's highlighted in
red.

So we are here to present the
alternatives that we have decided are the

best for the groundwater coperable unit 9
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and to get feedback from the public on
it.

Slide: So this slide helps us to
understand what the proposed plan is
for. It facilitates the public
involvement in the CERCLA process.

It presents the lead agency's --
who, in this case, is the Navy -- their
preferred alternative to address the
contamination present, all the
alternatives that were evaluated, and the
reasons for selecting preferred
alternatives. And it's a requirement for
public participation under CERCLA and the
NCF.

The next step in the CERCLA process
is to develop the record of decision,
formalizing the selection process. 1It's a
legal documenf rthat certifies that the
remedy selection process was done in
accordance with CERCLA.

It provides all the technical backup
for the alternatives that were
considered, all the engineering

components, the remedial action
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abjectives, the cleanup levels and so
forth.

and it is a tool to explain to the
public the problems the remedy seeks to
address and the rationale for its
selection.

So with that introduction, we are
going to move in to operable unit 9, go
through some general introducticon and then
get into each of the specific sites and
the details of each of those sitesn.

S50 operable unit %, it's New
London, incdludes sites at these
ten -- includes ground water at these ten
sites. We have broken ocut 2-A and 2-B in
this summary.

Ron, if we could go to figure
one. Juat click on that.

Probably best to look at this in your
handouts. T'll give you some general
directions. HNorth is at the top. South
ig at the kottom.

Route 12 is running right here.
Thames River is over here. There's

basically two portions of the sub
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base, kind of the northern portion that we
have some groundwatey concerns at.

Site 2 is the Area A landfill which
ig up here, which has been
addressed -- the soils have been
addressed. Area A Wetland which is Site
2B iz up here.

Site 20 which is the weapons center
is right here. Site 14, over bank
disposal area northeast, is right
here, Site 7, the teorpedco shops, is in
thig vicinity. And Site 3 area downstream
is right here,

This is a east-to-west trending
valley, and most of the groundwater
migrates to the west cbviously and
discharges into the Thames River.

If we could head south then.
Southern part of the facility, Crystal
Lake Rocad, main gate right down here. We
have four sites down in this area.

Woe have Site 15 which is the spent
acid storage and disposal area right
here. 8Site 18 wasg the solvent storage

arxea building.
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We have Site 9 which was OT-5 or
waste oll tank S. and then we also had
Site 23 which was the tank farm where they
previously had underground storage tanks
in that area.

S0 if you just minimize that.

S0 for several of these gites, Site
3, 7, 14, 15, 18 and 20, the Havy felt we
had sufficient information te go to a
ROD, and we developed an interim ROD and
signed that ROD back in December of
2004,

50 for those sites, we've implemented
remedies. And akb that time, there was not
encugh information for Sites 2A, 2B, % or
23 to go forward in the ROD process,

S0 some additicnal data has been
collected since 2004. There's been some
additional evaluatiens, risk assessments
done with that data.

And then toniqght we are combining all
that information or we have combined all
that information into one proposed plan to
document all the final remedies for all

ten of these sites.
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Next slide: So to get inte the
detailed description of the sites, we have
Area A landfill Site 2A and Area A Wetland
2B.

As we saw in the previous slide, the
siteg are both located in the
northeastern-north central portion of New
London. The land £ill is about 13
acres.

The wetland is approximately 26
acres. The landfill is relatively
flat, bordered with some steep wooded
hillsides to the south, wooded ravine to
the west and area wetland to the
north.

The major source of contaminabtion in
this area for the landfill was disposal of
incinerated combustible waste,
refuse, debris, s¢ forth was put in the
landfill.

At one time there were some storage
pads on top of the landfill where some
ctransformers and electric switches were

stored. There’s also some petroleum

compounds were disposed up there, and
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there's also some spent acid solutions
that were poured intoc some trenches in
landfill.

In the wetland itself historically
DT was used as a pesticide to control
mosgquitoes in that area. In the late '50s
the area -- wetland area was filled in
with some dredge speils that were pumped
up from the Thames River. Dredge spolls
average about 10 to 35 feet in that
area.

This photo is a picture of Area A
landfill looking south. The current
surface is all paved and used for storage
of equipment of materials for the
Navy. ¥ou can see the rocky ocutcrop on
the scouth side there.

Maxt glide: This is Site 2B Area A
wetlands. It was a cold day. Everyhody
was doing our site inspections I think
back then. But you can see the wetland
area is predominantly covered by
phragmites, grassy areas there to the
north, locking noxth here.

tlexr glide: Sc the nature and extent

Lel Vecchio Reporting
{203) 245-9583




10

11

12

13

14

15

16

17

18

i9

20

21

22

23

24

25

1é

of contamination for 2-A and 2B, these
sites were included in several
investigations, Phase II RI, the base-wide
groundwater OU RI.

We completed the RTI, and the
recommendationsg out of the RI were to
continue monitoring the groundwater at
these sites undexr a previously signed
RO .

There was a cap installed at Area A
langfill back in '97, I believe it
was. And as part of that REOD there was a
groundwater monitoring component that was
part of it, and so the groundwater at that
site was being monitored.

To date there have been eight years
of monitoring completed, and that
information helped us further evaluate the
issues at Sites 2A and 2B. The most
recent ground, they are on bilannual
sampling effort up there now was in 2006.

If we can go to figure 2 there,

Ror.
Overall, we haven't seen any

significant issues with the groundwater

Pel Vecchio Reporting
(203} 245-9583




14

11

12

13

14

15

1ls

17

18

19

20

21

22

23

24

25

i7

coming out ©f the landfill. Most of our
monitcoring well networks are along this
side of the landfilil.

Groundwater flows in this
direction. We have a series of wells
along this northern boundary. We've been
monitoring those as 1 said for eight
years. There's alsoc wells in the area
downstream to capture flowsz that moves in
thiz direction.

But overall we haven't seen any

gignificant hits in these wells. The only

hit that we saw was actually on a side
gradient well which was a reference well
we were using, and we saw some copper in
there in 2006.

But that appears to be related to a
site unrelated to our Area A wetland/Area
A landfill.

So this information has teld us that
our cap is working properly, and we don't
have significant migration from the

landfill itself.

Next slide: We alsc updated our risk

assessment using this most recent
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data. We went back using the data and
some latest methodologies that are
available. Those evaluaticons showed us
that there were no unacceptable risk to
current receptors.

The only possible current receptor
would be a construction worker that would
go in and excavate and expose the
groundwater and come intoe contack with
it.

But if somebody would hypothetically
put a well in there and try to develop 1it
for residential use, grdundwater may
precent some unacceptable risk to those
hypothetical receptors.

We also went back and locked at wvapor
intrusion issues, that is if there's any
volatiles present in the groundwater that
could migrate up through to the surface
and any inhabited buildings or so forth
would present any risks that evaluation
showad that the wvolatiles that are
there,

If there are any at low encugh levels

that they are not causing any risk to
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human health at this point.

At Site 2B there's some ecological
risks associated with the site.

Back -- the groundwater itself was
evaluated, and surface water was
evaluated.

And the groundwater is not expected
to present any risks -- wait. Go
back. BExposure of eceological receptors to
groundwater or surface water affected by
groundwater are not expected and,
therefore, not evaluated.

Site 2A, groundwabter at 2A discharges
to the surface water in the area
wetland. And the results of the Phase II
ecological risk assessment indicated that
there were some chemicals in surface
water, sediment, and soil that ¢ould
adversely impact ecological
receptors.

We are currently still evaluating the
gediments at 5ite ZB. There's an congoing
remedial investigation for that site.

We are going to have some ocngoing

discussions with the regulators on that
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tomorrow as a matter of fact, and there
will ke final decisicon on that in probably
about a yvear. There will be a degision on
how to address the risks asscciated with
the sediments there.

S0 overall, as far as groundwater is
concerned, there's a current monitoring
prﬁgram under 0U-1.

There's institutional controls in
place that prohibit use of the ground
water, and at this point because we have
these controls in place, the monitoring in
place, there's no FS required.

Feagsibility study is what FS stands
for.

Going to move on to Sikte 3, trying to
cover angd evaluate all these sites, and
then we'll go through the altermatives we
developed for them and show our
recommended alternative at the end
here.

Site 3 is area downstream water
courses and the over bank disposal
area. This site covers about 75 acres and

contains mainly undevelcped wooded areas
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and recreaticnal areas.

Historic major sources of
contamination were past application of
pesticides, abandoned disposal areas, and
the Site 7 septic leach fields.

Site 7 is located just
upgradient -- side gradient of Site
3. And there were some leach fields in
there and historically some materials may
have been exposed in the leach field and
migrated down through Site 3.

There was a large remedial action in
that site for the soils and sediments hack
in '%9% and 2000. about 18,000 tons of
material was removed from that site and
dispoged of off site.

ancther smaller area that was found
during this remedial action, the Site 3
new source area was remediated back in
Cctober of 2007. So just abouk
eight, nine months ago. That material was
excavated and disposed of off site as
well.

This is -- this picture is of Site

3. This is OBDA pond and site or stream
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one. Area A landfill would be just
upgradient of this. And this heads south
towards the golf course. So give you a
some landmarks as to where we are at.

As far as nature and extent of
contamination, this site has also gone
through several different phases of
investigaticen. The main groundwater
contaminants of concern were chlorinated
selvents.

Trichloroethylene was the primary
contaminant concern, and most of these TCE
was detected primarily along stream five
which is along the northern board of Site
3 and just downgradient of the leach
fields that I talked about at Site 7.

80 we feel that that was the primary
source of the groundwater contamination we
had seen there.

We can go to figure 3. Again,
hopefully you can see these in the back of
your packet. The picture or the figures
are at the back of your packets. But this
is historical information from 2000 -- the

base-wide groundwater RI.
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This is Triton Read, Shark
Boulevard. This is Site 7, the torpedo
shops. This area is area downstream.

Primarily we've seen contamination
right along this area. This was the leach
field. There were two leach fields
here, a south one and a north one.

But you can see the concentrations
that have bean detected there. TCE is the
primary contaminant. We've had some
degradaticon compcound like vinyl chloride
and c¢is-1, -2 dichlorgethene as well in
the wall.

If we can go to slide four or figure
four. Bercause we wrote an inrterim ROD
back in 2004 and selected a remedy, we've
been implementing that remedy over the
past kwo years. And in Site 3 there was a
remedy selected.

So these results are the most recent
of the groundwater monitoring program that
we've had at the site.

There were three wells where we've
continued to see some contaminant levels

above our remedial goals that we've
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selected, 3MW16D, 2DMW293 and
2DMW1E0 .

And the levels that we're seeing are
marginally above our medial goals. In
general we haven't seen significant
groundwater contamination. IL's generally
been just marginally above cur goals that
we've selected.

Alsc historically, we had put in a
few temporary wells near Site 3 new source
area wien we were investigating that. We
had some hits of PaHs.

Buk after we wenkt back, reevaluated
the data and as is typical with temporary
waells, we found a lot of suspended
solids.

We had high turbidity in those
wells, and we picked up maybe some
material from the asphalt or maybe some
material from other places.

and we found that those detections
were not truly indicative of something in
the groundwater itself as much as the
suspended solids that were in there.

Next =slide: As far as the human
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healkh risk assessment for Site 3

goags, there's currently ne unacceptable
risks to current receptors that would be
construction workers from exposure to the
groundwaber.

However, if hypothetically in the
future, a residence was built on this site
and the groundwater was used as a drinking
water source, there would be a potential
for human health. The primary
contaminante of concerns are TCE,
trichlorcethylene and vinyl chloride.

As far as ecological risks,
though, there's no significant risk
anticipated from migration of the
groundwater to surface water,

Hext slide: Recently here in 2008 we
went back and revisited vapor
intrusion. There's been some new
guidance, new information ocubt. Went
through that evaluation.

And again, we saw no unacceptable
risks to current industrial land use which
is what the Navy is using it for at this

point .
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But there is a concern at one
well, 2ZDMW295. TIf the land use would be
changed to residential, there may be
some -- there are some restrictions that
would be regquired to make sure that no
residence would be built within a hundred
feaet of that well or in areas where
contamination would be at similar
concentrations.

S0 because of those risks, because of
those issues at Site 3, this sike went
through a feasibility study.

Before you start your feasibility
study, you locok at your risks and you
determine what type of remedial action
cbjectives you're going to have S0 you can
develop your alternatives to meet these
remedial action objectives.

And the three objectives that were
developed and determined to be appropriate
include a protecticn of current recephtors
from incidental exposure toe groundwater
with petroleum or chlorinated solvents at
concentrations above PRGs, alsc protect

any future potential receptors from
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regular ingestion or exposure to
groundwater via vapor intrusion, alsc
protect any aquatic ecological receptors
through migration of any petroleum
contaminated groundwater into surface
walter.

After defining these, then we
developed remedial alternatives to address
the contaminant levels. Considering the
dilute disperse contamination that we saw
there, we just developed two
alternatives, the first being a no-action
alternative which was required under
CERCLA, which we just consider ongeing
five year reviews of the gite.

2nd we also looked at an
institutional controls and monitoring
alternative which ig a limited action
scenario where we place restrictions, we
formally identify the location and
magnitude of the contamination and put
restrictions on exkrracticn of the
groundwater.

We also put controls on vapor

intrusion based on land use. We also

Del Vecchio Reporting
{202) 245-9583




10

11

12

13

14

15

16

17

18

1s

20

21

22

23

24

25

28

monitor migration and degradation until
contaminants reduced to the remedial
goals, and we continue to conduct
five-year reviews.

5o those were two alternatives to
Site 3.

Moving on to Site 7 which is the
torpedo shops also located in that
northern area. The site includes four
buildings, and it's on the northern side
of Triton Road. It's used for malntenance
for the torpedoss.

Solvents and petroleum products were
used at the site during maintenance
activities, some of which may have been
disposed of in on-site septic systems ’

until 1983.

There's alsc some underground storage (
tanks that were used to store petroleum
products for use primarily for heating
rurposes, 1 believe, inside the facility
and may have been some waste liquids and
so forth stored there and possibly

discharged.

There was remedial action on the
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soils and septic system back in 2006.

Some contaminated scils on the western
side of building 325 and also the scuthern
side of building 325 that were

excavated, removed and disposed cf off
site.

This is a picture of building
325. One excavation as we mentioned for
soils was done on this side of the
building. The other was on the scuthern
side of the building.

Next slide: Site 7 also investigated
during several remedial
investigations, several phases. Primary
contaminants also included solwvents, some
benzene, chlorchenzene, trichlorcethylene
detected here at building 325,

We can go and take a guick look at
those -- leock at five first. T kind of
have them in order there,

First slide shows -- or first
figqure, figure five, shows some historic
contamination detected in these
wells.

The data set provided includes
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detections and non-detections to
understand the distribution of and
contamination. If yom see a "U®" after the
result, that means detect and

non-detect., That's a detection limit that
the laboratory was able to see down

to.

A "J" is actually a detection, just
shows that there's a little bit of
uncertainty with that data, depending on
action limits, detection limitg at the
lab.

Primarily we gaw contamination right
near the septic system, this cross-hatched
area identified where we saw the
contamination historically.

Go to I think it's slide three or
figure three.

This is back to figure three where we
showed all Site 3 apnd Site 7 contaminants
of concern. There were several wells that
we saw in 2000 that had some detéections of
trichlorocethylene driving some of the
risks there.

And then, after the 2004 ROD, we
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implemented a groundwater monitoring
program similar to Site 3.

You can go to fiqure four.

As part of that program, this is Site
7, we actually have not detected any
contaminants abowve remedial goals in this
well at this point.

So within the past eight years,
we -- concentrations have decreased below
cur remedial goals and are no longer
really a concern at this site.

S0 with that said, human health risk
asgessment was recently revisited. No
unacceptable risks to current
receptors. There's still this potential
risk to hypothetical fukbture
residenks.

This was primarily developed, deflned
with some of the historic data. As we

said a lot of the risks are

reducing -- concentrations appear to be
reducing.
They are really -- risks are

decreasing as we speak. Ecological risk

assessments, no real significant risks

Del Vecchio Reporting
{203) 245-3583



32

140

11

13

14

i5

1&

17

148

13

20

21|
22%
23
24

25

with ecological receptors. 2008 vapor
intrusion evaluation indicated noc further
action ig required for wvapor

intrusion.

We still went through the process of
RAO=, alternative development for Site 7
as we did when we developed the 2004
ROD. Again, the RAOs were similar to
protect current receptors, future
receptors and the aguatic ecclogical
receptors.

For this site we had actually looked
at three alternatiwves, a no-action and
institutional controls and
monitoring.

And also because originally when we
were looking at this site, there was a
very defined, small contaminated scurce
area right near building 325, we looked at
more aggressive approach and then pump and
treat or extraction on off-site discharge
s that we may be abhle to capture
thatr.

Bacause we have new data and new

jnformation, this alternative is probably
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too aggressive with the data we'wve seen
since then,

Pump angd treat, again as far as costs
go, is significantly higher than
institutional controls and monitoring
which is more appropriate for the types of
contaminants and concentrations that we've
geen out there.

S0 move on to the next site, Site

If there are any guesticns that you'd
like to ask during the presentation, Just
let me know. Formally we'll try to
document those in the next public hearing
part of this presentatiom,

Site 9 is waste oil tank, waste oil
tank 5 -- sorry. 1t was a 750,000-gallen
underground concrete storage tank. The
s0il at the site wag investigated and
addressed under corrective action under
the state's RCRA program.

Tank was used to steore fuel oil,
bilge water and other waste oil
soluticons. The tank's use was

discontinued back in 12%3. All of the
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contents were removed,

There were some PCBs or
polychlorinated biphenyls detected in the
residual sludge that was in there. That
was subseguently removed and dispeosed of
properly, and the tank was actually closed
in place then.

This tank is located within the
boundaries of Site 23, the tank farm and
as a whole. Because it's all within that
one site, we were addressing the
groundwater within the Site 23
aefforts.

Interesting picture, just a blank
field that's where the tank was. Nothing
very obvious thexe, but the tank was in
this area.

Site 14, over bank disposal area
northeast located up in the same general
vicinity as sites 3 and 7. Miscellaneous
wastes were dumped there over the edge of
ravine.

The matexrial covered about B0 feet in
diameter, really small area, disposal

area. Back in 2001 the entire waste

Del Vecchio Reporting
{203} 245-9583




10

11

1z

i3

14

15

1&

17

18

i9

20

21

22

23

24

25

35

material was excavated and digposed of off
gite.

It was about 270 tons of material
that were excavated and taken off site for
disposal.

This is a picture of the site after
it was restored.

Hext sglide: As far as nature and
extent of contamination, this site was
investigated during several phases. The
only thing detected in the ground water
adjacent t¢ this site were naturally
occurring metals.

Human health risk assessment did not
indicate any unacceptable risks due to
exposure from groundwater. We didn't
detect any volatiles, so there were no
vapor intrusion issues. Ecclogical risks
had no issues as well.

and, therefore, we did not proceed to
an FS or develop alternatives for this
Bite.

Spent acid storage and disposal
area, 8Site 1%, is located in the southern

part of sub base New London. Ikb's located
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between buildings 409 and 410.
Historically there was a rubber-lined
underground storage tank at this site that
was used to store waste battery acid.

Batteries were a bhig part of
submarine use historically. Since the
Havy has gone nuclear, bhatteries aren'k
used like they were in the past.

But when those batteries ran their
life cycle or the agid in the batteries
ran their life cycle, it was a
prlaced -- temporarily stored that waste
acid.

Therse was a removal action completed
back in '95 in which 218 tons of lead
contaminated soil were removed. And the
rank itself was removed, and this material
was disposed of off site.

This is a picture of the site. You
can see the rather triangular-shape cut in
the asphalt there. That was where the
tank was and the removal action that was
done there.

Nature and extent of

contamination, overall from the various
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investigations that were done, some TCE
and metals were detected at elevated
concentrations in this area back in 2000
during the base-wide groundwater RI.

We -- these detections were somewhat
ancmalous when we first saw them because
we had some historic data that didn't show
us these same izzues.

Once we gaw these contaminants of
concern, we conducted a data gap
investigation, went back, resampled these
walls again. And it appears that these
results from the BGOURI base-wide
groundwater RI were anomalies.

Several factors that were considered
may have contributed to these
anomalies. The wells hadnt't heeh sampled
in a long time. They weren't
redevelaped.

Mayke some particulates, other
materials settled in these wells. Some
different sampling technigues were
employed at that time, and there was also
some interferences.

8¢ pre-BGOURI, post-BGOURI showed cne
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thing. These cther set of results showed
another. We based our determination off
of the whole set of data that was
available to us.

So leooking at that whole data
set, we did not determine any unacceptable
risk to human health from exposure to the
groundwater.

There's really nco exposure pathway to
ecological receptors at this site where
the groundwater discharge and impact
them.

We alsoc reevaluated vapor intrusion
which showed no significant issues. And
again, without any true issues, we did not
proceed to an FS to develop
alternatives.

Site 18, sclvent storage area,
building 33, that's located in the
southern portion of New London.

You can close that out.

Higtorically, that building was used
for storage of gas cylinders and some
drums and solvents. No expected or

documented spills, leaks, whatever at the
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site.

Go to the next slide. This a picture
of the building as it was several years
agao.

Next slide: We did an investigation
at that site in the -- in around 2000, and
we found no significant groundwater
contamination arocund the perimeter of the
building.

We locked upgradient and downgradient
of the building. We really didn't detect
any significant levels ©f
contamination.

We looked at what we did
detect -- in the human health riek
assessment identified, no unacceptable
risks during that evaluation, and we
detected no wvolatiles in that area.

S0 there were no vapor intrusion
iseues. BAlso, no real exposure pathways
for ecological receptors and no reason
then to proceed to a feasibility
study.

Going down to the last two sites

here, Site 20, area weapons center, that's
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back up in the northern portion of the
Facility up by Site 3 and Site 2, Site
7, in that same area.

Historically -- or weapons center is
used for weapons storage. There's bunkers
there. There's also a small
building, buiiding 524.

There's some small quantities of
chemicals, solvents and wastes that are
generated at that site, maybe some
fuels -- well, there's fuels apnd also
explosives that are stored in the bunkers
up there.

Soils were addressed through remedial
action back im 2001. 200 cubic yards of
PAHs and metals, contaminated soils were
removed from the site, taken off site and
disposed of, as far as groundwater is
concerned.

Here's a picture of the
facility. Bunker storages or storage
bunkers on your right. There's some
access raads on your left.

Groundwater is investigated during

four different phases. There was some
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low-level detections of volatiles and
semi-volatile organic compounds, TCE ang
PAHs, detected in the groundwater. We
also saw some naturally occurring
metals.

Thogse c¢ontaminants were evaluated
through our human health risk
assessment. Through the variocus
investigations, the most recent data
showed no significant risks to human
health.

There was also some changes to
methodologies, sample analysis, sample
collection that contributed to some
changes over the years of different
evaluations that were done at the
site.

We topk a fresh lock in 2008 at wvapor
intrusion indicated there were no
significant risks to human health from
this site.

Ag far as ecological concerns, there
were no unacceptable risks determined from
this site from groundwater migration to

surface water. And again, because noe real
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risks associated with exposure ko
groundwater at the site, we didn't proceed
to a feasibility study.

Last site, Site 23, tank farm,
located in the southern portion of New
London, there were 10, 11 D8Ts akb Site 23
historically. Those have zll been ¢losed
out ,

There were some evidences of releases
of petroleum preducts from those tanks and
piping. The =scils asscciated with
contaminated soils wexe addressed throudgh
several small remowval actiens that were
done under the state's UST program.

And each of those tanks that were
cloged in plage, obvicusly the product was
removed from them, the tops were
demolished and then they were
backfilled. The tanks were f£illed with
stone, crushed stone, and the area was
backfilled.

But bhecause of that area historically
being a lake, Crystal Lake, there's
groundwatexr issue in that area as far as

groundwater level is elevated during rainy
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parts of the year. There's some buildings
that have had some flooding issues on the
sub base.

S0 the ring drains that were in that
area to dEp;E$$ the water table arcund
USTs were left in place and continued to
help collect groundwater and discharge
that sc that we can depress the water
table in that area. 50 those ring drains
are still in place, and they are
collecting groundwater.

S0 we have -- 1f you move to the next
slide, this just gives you a picture of
the tank farm area. At the surface it's
all the ball fields that ywou can ses put
at sub base and all the former tanks are
underneakth these ball fields.

S0 those drains were -- portions of
the drains were rehabbed back in 2000 when
the storm sewer system went under some
renovationsg,

The deep gqroundwaber system now
connects downstream with the shallow
surface water that's ccllected in the new

system that was installed back in
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2000, anad then all that water, bkoth
groundwater and surface water, eventually
discharge into the Thames River down in
Goss Jove,

If we look at figure six, you can see
the blue outline or the former tanks and
the drains.

The ring drains are around
there, and the discharge pipes that go out
and tie in with this deep dewatering
system as well in the red that you can
sae.

These were alsc historically storm
drains. But when the new system was
installed, they were basically abandoned
as storm-water conveyance -- for
storm-water conveyance and now just
collect groundwater to help dewater the
system, So these are actually all
perforated pipes that allow collection of
groundwater.

The greenish-yellowish system is the
most recent system that was
installed, and then the light blue system

is the existing system that's ocut
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there.

But for this -- for this site,
because these areas were continuing to
collect groundwater and continuing to
discharage that groundwater to the Thames
River, there was a metering pit put in
here so that we could sample that, make
sure that contaminated groundwater wasn't
keing discharged and wasn't posing a
potential threat to human health or the
environment .

So we'tve been studying that for the
past vyear.

o to the next slide.

Well, overall the groundwater was
investigated kack in 2000 in the
BGOURI. We didn*t see any real
significant contamination back then.

We opted to postpone proceeding to
the F5 until we could ewvaluate the
groundwater being collected by this drain
system, under water drain system.

We did one year's worth of data
collection out there from 2007 to

Z008. We only saw some minor
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exceedances, really I think from arsenic
and a couple PAHs.

But we also had some suspended selid
issues there egpecially from the
arsenic. We locked at total undissolved
results there, and the arsenic in the
dissolved was much lower than the criteria
in the c¢oncentration that we saw in the
total sample that was unfiltered.

The PAHs, again, we had a stray hit
during one of the three rounds or one of
the four rounds, and we did net have
similar results in our sample in
duplicate. 8o again there's some
likelihood of suspended sclids
contributing to that as well.

Next slide: We took that most recent
data. We evaluated the risks back in the
base-wide groundwabter OURI and found that
those risks were acceptable at that
time.

We took our new data, also evaluated
that in 2008 and showed that there were no
unacgeptable risks to the construction

workers under the current industrial land
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use sScenario,

Conservatively, we estimated some
potential risks to hypothetical residents
in that area, but our data really shows
minimal impacts to the groundwater.

It's more of a cautionary that these
risks are being identified. We also
locked at wvapor intrusion exposure pabthway
and did not see any peotential issues
associated with that.

Because of those potential
hypothetical risks to future
receptors, we did go through evaluation of
alternatives, developed two remedial
action objectives to protect those future
receptors and also protect the ecological
receptors chat may coame in contact when
the groundwater dischargesg the surface
water,

Liooked at two alternatives here, no
action and institutional controls and
monitoring.

As far as alternative two is
concerned, we would locate the areas

contaminated with groundwater
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contamination and restrict extraction and
use of that groundwater and then conduct
five-year reviews as well.

So that concludes a summary of all
the background information, the nature and
extent of contamination, the alternatives
we evaluated and basically a summary of
all the information for those sites.

Now, as far as our proposed
remedy, if you recall, we had -- we have
remedies proposed for Site 3, Site 7 and
Site 23. Those were the sites where we
had risks.

As far as sites 3 and 7, because of
their proximity, the similar contaminants
of concern at those sites, we're lumping
our propodsed remedies together.

Alkernatives GW1-2, GW2-2 which were
institutional controls and
monitoring, as part of those remedies as
discussed previously, we would continue
our institutional controls that were
identified as part of the interim ROD or
implemented as part of the interim

RCD.
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and those controls locate or identify
the location and magnitude of the
groundwater contamination. They restrict
extraction and use of groundwater.

and for Site 3 because we had a
vapor, a petential vaper intrusion
issue, that will also identify that as a
potential c¢oncern.

If you want to go to figure
seven, this figure identifies areas at the
sub base that have land use controls. and
sites 3 and 7 here are shown in
vellow.

They have land use controls on
groundwater use, and they'l]l continue to
be implemented as long as groundwater
contaminants exceed remedial goals.

You can go back to that slide.

Again, as we said, we'll continue to
monitor until those concentrations
decrease. We'll continue to do five-year
reviews, and the total present worth cost
of this alternative ags estimaced
previously was £623, 000,

The contaminants of concern for sites
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3 and 7 and the remedial goals selected
are summarized in this slide. We have six
contaminants, all solvents for the most
part, dichlorobenzene, benzene,
chlorobenzene, hexachlorchenzene,
trichloroethene and vinyl chloride.

Moat of these levels that are
identified are based on Connecticut
RESEs. Mostly drinking water exposure
concerns, the only one that's not is the
vinyl chloride. That's based on a vapor
intrusion issue concern.

For sites 2 and 23, the proposed
remedy is instituticnal élternative GW3-2
where we'll implement contrcels to identify
or to restrict extracticon and use of the
groundwater.

Figure seven is that same land use
control figure we just saw.

As of right now, we are preparing to
put into action the land use controls that
will be a follow-on to the record of
decision that's signed for this site. So
we'll implement those controls at Site 8

and 23 in the near future.
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And we'll conduct five-year
reviews, and the total present worth cost
is estimated to be about 5120,000 for that
remedy .

The remaining sites, sites 2a and
2B, because they were -- the groundwater
in essence was addressed under O, we'll
continue to implement those institutional
controls and monitoring that were
implemented under €Ul for those
sites, continue to monitor any potential
migration contaminant issves associated
with the landfill.

For the remaining sites 14, 15, 18
and 20, the proposed remedy is no Efurther
action. Basically the data available
indicates that groundwater dJdoesn't pose
any significant risks to human health or
the environment.

S0 theose are the proposed
remedies. The public comment pericod, as
we talked about at the beginning of the
Presentation, began back on June
l4th, 2008, It will wrap up on July

lath.
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We are having ocur public meeting this
evening. Once we finalize the public
comment period, we'll prepare our
responsiveness summary, & formal document
that summarizes all the comments received
and official responses to those comments.

That document will get incorporated
into the final record of decision, and we
hope to have that final record of decision
in August or as late as September of this
year.

Az far as points of contact, if you
feel you want to provide some additional
comments after this evening or don't want
te mail in comments, you can contact
individuals up here on the screen from the
Navy, Mr. Ron Pinkoskl who is the remedial
project manager with Midlant {phonetic)
down in Norfolk, Mr. Richard Conant here
at sub base and the regulators,

Ms, Kymharlesa Hackler with EPA and
Mr. Mark Lewis from the DEP.

5o that concludes my

presentation. If there's any cfficial

comments, we'll move inte the hearing
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porticn of the meeting. If there's any
unofficial, we can take those, too.

Just off the record at this
point.

Anybody have any comments?

MARK OEFINGER: Mark (Qefinger from
the Town of Groton, probably
unofficial, just, maybe, for future
consideration.

I got notice of this on Tuesday. I
hadn't seen the ad in the paper, and 1 was
just -- I got it from Harry Watson who is
currently the town manager.

But T think he got it because he was
a member of the committee that met for
years and years and years. And T would
just suggest in the future -- and I
thought it was the practice.

But at least, in the future, that
when we have these types of reports, I
think this -- you guys have done great
work as far as I can tell. I'm very
impressed at the thoroughness.

But T would suggest that in the

future when we are going to kind of roll
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out the final recommended plan, that
communtities get notified formally, either
the mayor who was notified but I think
inadvertently because you didn't know he
was a ayor.

He was a member of the committee
hecause I don't -- the host communities
for the Town of Groton or Ledyard., I
don't know anybedy from Ledyard is
here, but Y doubt the Ledyard town council
is aware of this meeting.

I know I would have ak least one
counselor who would be very interested in
being here. She couldn't bhe here because
che's out of town. &And it’s just a
heads-up for the future. I know you
have -- receive comments to the 14th.

But we usually always get notified
about everything at the sub base. The sub
base does an excellent job at keeping the
host community informed.

So just for future consideration and
formal comment I want to pass on to
you.

COREY RICH: Yeah. Mayhke, PRick, you
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are best to speak te this. But I know the
Navy tries to inform the public as much as
they can.

As far as the RAB distribution
list, I think they have
thirty-some --

RICHARD CONANT: ~- thirty-five.

Actually, Mark has got it in front of
them there. I think we can probably do
better as far as getting something
directly to the higher ups at Ledyard and
Groton.

Of course, we do have the
repositories out there, the Bill Library
and Town of Groton Library.

And all documents that will be
finalized are available over there, and
I'm fairly religious about getting those
over --

MARK OEFINGER: I see thak they are
onn the list and in the legal notice.

RICHARD COMANT: We certainly -- we
are in an end game with this program. I
think certainly aside from the legal that

was published on this, T can endeavor to
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get -- maybe beef up that list a iittle
bit so it gets out to certainly you.
Mr. Watson has been involved for

many, many years.

MARY CEFINGER:; Yes, he has.

RICHARD CONANT: We haven't had a lot
of contact with Town of Ledyard, and maybe
we can establish thak.

MAEK OEFINGER: I do know I do have

at least one counselor who will probably
make more of an issue that they weren't
aware of a hearing than the comments and
the recommendations and the protocols that
you've identified. S8So it's just --

REICHARD CONANT: Well, certainly the
public comment period is open for another
couple weeks now.

So we'll entertain a call, e-mail to
either point of contact, written
response - -

MARK OEFINGER: I will follow up with
this one particular counselor.

We did scan this in and e-mail it out
to the entire council.

RICHARD CONANT: What would be the
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most -- I mean, the Townt of Groton is a
big place -- the most appropriate
BOC?

MaRE OEFINGER: Town manager's
office.

RICHARD CONANT: Okay, most
definitely.

MARK OEFINGER: At least, if the town
manager deoesn't notify people, they know
who to hang.

RICHARD CONANT: For many, many years
we've been sending soemething out teo Deb
Jones - -

MARK OEFINGER: Right.

RICHARD CONANT: -- our point of
gontact, But maybe this should be bigger
than that.

When wa were dealing with
resources, she seemed to be the planning
phase to this whole thing.

MARK OEFINGER: Yup. Yup.

RICHARD CONANT: I actually haven'kt
had contact with her for a number of years
on this.

MARK OREFINGER: I tried contacting
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her today to see if she was coming, and I
didn't have any luck.

She may be off this week. It isn't a
criticism. TITt's just in the future.

RICHARD CONANT: No. We have that
reported and fair comment.

And I think we can do a little better
as far as trying te hit up high and if it
can trickle down as far as what
notifications you would like to make to
your people.

MARK OEFINGEE: Great. Appreciate
ic.

RICHARD CONANT: Certainly, we try to
getk some attendance at these
meetings, and it's like pulling teeth
sometimes.

So it would be great, anything we can
do to -- especially as we get into lower
base which is going to be an exciting
site.

Why don't we segque right into the
publi¢ hearing here.

Thank you very much, Corey. Good

presentation, wvery complex. We were a
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little worried about the number ¢f slides
here.

But groundwater covers a lot of sites
out there. 1Ibt's a complex situation. So
we had to ¢ome think it through, and I
thank everyone for bearing with us.

But certainly now this is the formal
public hearing. If you have
comments, if you have guestions to direct
anyone here, to direct to the Navy or to
the EPA and the State thak are represented
here, please, you know, T would entertain
anything at this time.

And certainly in the back of the
proposed plan here points of contact Ron
and myself. If you want to give us a
call, send us an e-mail, smoke
signal, whatever you care to do, we'd be
glad £o take your comments right up to the
public when we close the public period in
about two waesks.

COREY RICH: Dick, maybe also bring
te their attention that they can provide
comments, writbten commenkbs.

You just fold it over. Your address
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ig on there. You can fold it together and
mail it in.

RICHARD CONANT: If you would like to
send it in snall mail to me, that's
fine. It*'s right on that sheet
there.

So any gquestions, comments.

Mark, again.

MAREK OBFINGER: Again, Mark Oefinger
from Groton. And this is really a
question I'm curious: When we were
talking about Site 23 which is the old
tank farm, and if I understood -- I
remember when that project was done quite
i few years agoe, but the sides and the
bottem of the tanks were left in place and
fiiled with stone?

COREY RICH: Correct.

RICHARD CONANWT: That's correct.

MARK OEFINGER: And the perimeter
drains we're using because there's high
ground water there, would it have been
better to actually remove -- I'm assuming
the perimeter drains are needed because

therets gtill contamination in the cement
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or in the tarks or whatever is there
or --

RICHARD CONANT: The ring drains are
primarily there because we have to
continue dewater out Lhere.

We'd be concerned if ground water

comes up, not only would we flood out what

used te be Crystal Lake cub there 50, 60
years ago, but also we might float some of
the carcasses of the tanks.

How, the tanks, I got a lock at them
back in '94. We were cleaning them
out. They are so big you could play
tennis inside of it.

MARK OEFINGER: I remember.

RICHARD CONANT: And they were
reinforced concrete. They don't build
them like that anymore,

We actually had a huge amount of
trouble even stowing in the top of
them. We didn't think we could do
that.

MARK OEFINGER: We are monitoring the
groundwater, I suspect, because there's

potential for pollution, or did we get all
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pollution at the time?

RICHARD CONANT: Exactly.

MARK OEFINGER: Okay.

RICHARD CONANT: There is some
remnant oil contamination in place and
primarily these tanks are used to store
bunker fuel and No. 2 heating oil.

The one exception to that was the one
we converted over to storing waste oils
there.

COREY RICH: Site 9.

RICHARD COMANT: Which is 5ite 92 that
Coraey went over.

Yes, there is still some oil
contamination out there.

We are really pursuing natural
attenuation that was a breakdown over
time, but the concern is that there is a
pathway through the deep drain
system --

MAREK CEFINGER: OCkay.

RICHARD COHANT: -- and the storm
water system to the river, and that's why
we are monitoring.

MARK OEFINGER: Thanks.
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RICHARD CONANT: Anything else?

FELIX PROKOPF: Felix Prokopf, Ledge
Light Health District.

The Ledge Light Health District
covers five towng, Ledyard, Town of
Groton -- City of Groton, Waterford, New
London, and Bast Lyme. So I deal with a
lot of board members and things like
that .

Maybe something like what Mark is
saying, if I could have or we could
have -- I know, there's a lot of detail in
this -- maybe like a two- or three-page
statement of what you are doing --

RICHARD COWANT: Okay.

FELIX PROKOPF: -=- to contact
them. I saw something like that., I
said, Jeez, I should have made a copy of
it.

And I was qoing to call you up on it
where I can have two or three pages.
Because we deal with a lot of
board -- people change every two or three
Years.

There's new electicns like health
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district board. It would ke nice if I
could give them something not so
detailed.

Something -- a guick overview of
what's going on and, then, where they can
get the information like at the
library. I think I saw Andy's number
on.

RICHARD CONANT: So you are looking
for something more general, a snapshot of
the entire program?

FELIX PRCOEOFF: A new member on
board, this is what is going on, that
maybe something like that. I have two or
three cars that I travel around with.

Mayhbe something like that, Mark, that
would be handy. Because you, like -- you
deal with members all the time. So here's
what going on at the base.

They may not know -- that would help
me 0 I can give them s¢ I don't have to
explain what's goling on.

RICHARD CONANT: I think we
have --

FELIX PROKOPF: Maybe this is -- I711
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take a look at ikt.

RICHARD CONANT: I can think of a
nurber of things we might have.

FELIX PROCKGPF: HNot so much
detail, just here's what we're doing. I
don't know if I'm explaining it
right.

Something that explains what you are
doing here, what's golng on in proef and
then contact numbers.

EICHARD COMNANT: Certainly.
Certainly. I certainly have something
like that, and I can provide it.

Kimberly?

KYMBERLEE KECELER: Yeah.

Y wanted to peint out that EPA's
website for the base is about two
pages, and it summarizes the progress at
all of the sites,.

RICHARD CONANT: Yeah.

FELIX PROKCPF: Again, that
information would be put on this little
simple handocut, if I get called from
another town, I can gquickly hand them

something on file.
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RICHARD CONANT: We can certainly
cobble something together I think would
meet those needs there that as far as a
snapshot of where we are at this time with
the pregram and where we're going and
certainly provide EPA's website as well
which is the official website for this
Federal facility.

FELIX PROKGQPF: If I could say
something to Mark: These quys have been
deing a terrific jab.

I have been going toc the every
meeting for the last -- I don't know how
many years. I den't even know how old I
am.

They tried and Sue Orrell, she used
to call. She used to call all these
officials, and nobody ever -- very few
pecple showed up.

So you did have a very good
system.

I don't want to say itr's lax but ewven
the last -- how many years have we been
coming?

RICHAED CONANT: Early '90s.
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FELIX PROKOPF: Am I old?

But they had a call system. Sue had
a calling list and things like that. So
they have been doing it in the past.

RICHARD CONANT: I think we had a lot
more interest in the pask. And as we've
gotten into various programs, the interest
has faded a bit.

And now maybe as we get to the end of
this, we need to make an attempt to
say, Hey, we are coming to the end of
this, and it's time to maybe close things
oul,

And if you have comments or COnCerns
or want Lo gatch up, now is the time to do
it.

FELIX PROKOFF: Only cne free
dinner, 10 or 12 years, cheese and Ritz
crackers or something.

RICHARD CONANT: TI'm sorry. We are
protective of your tax dollars.

Thank you, Felix.

FEL.IX PROKOPF: Yeah.

RICHARD CONANT: Any other

questions? comments?
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Hearing none, we'll clese the pubklic
hearing right now.

Certainly comments can be submitted
via the means that we outlined.

Thank you all.

COREY RICH: Thanks.

{THEREUFPON, THE DEPOSITION WAS

CONCLUDED AT 7:43 F.M.)}
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CERTIFICATHE

I hereby certify that I am a Notary Public,
in and for the State of Connecticut, duly
commissioned and qualified to administer oaths.

I further certify that said hearing was taken
by me stencgraphically reduced to typewriting undexr
my direction, and the foregoing is a true and
accurate transcript of the hearing.

I further certify that I am neither of
counsel nor attorney te any of the parties to said
matter, nor am I an employee of any party to said
matter, nor of any counsel in saild matter, nor am I
interested in the outcome of said cause.

Witness my hand angd seal as Notary Public

A
this /72 day of QE,LEM ., 2008.

N

7

Clifford Edwards

Notary Public

My commission expires: 2/30/2011
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APPENDIX E

HUMAN HEALTH RISK ASSESSMENT
2008 MEMORANDA

E.1 HUMAN HEALTH RISKS ASSOCIATED WITH SITE 2 GROUNDWATER
E.2 HUMAN HEALTH RISK ASSOCIATED WITH SITE 23 GROUNDWATER
E.3 VAPOR INTRUSION EVALUATION FOR OU9



E.1 HUMAN HEALTH RISKS ASSOCIATED WITH SITE 2 GROUNDWATER



From: Bob Jupin, Tetra Tech Risk Assessment Specialist
To: Corey RBich, Tetra Tech Project Manager
Date: May 19, 2008

Regarding: Human Health Risks Assaciated with Site 2 Groundwalter

Historical and current information pertaining to Site 2 grourndwatar were reviewed to determine if Site 2
groundwater poses a threal to human healih and the emviranment. Historical information reviewed as
part ol this evalualion consisted of the Phase Il Remedial {Investigation (BRE, 1997) ang the Basewide
Groundwater Cperable Unit Remedial Investigation Report {(BGOURNY (Tetra Tech, 2002). Current data
reviewed as part of this evaluation consisted of the data included in the Year 7 Annual Groundwatsr
Monitoring Report for Area A Landiill (ECC, 2007). Groundwaler data presented in the Year 3 Annual
Groundwater Manitrring Repon for Area A Landfill {(Tetra Tach, 2003) was used {0 evaluate he polential
for vapor intrusion at Site 2. This was the last yvear ihat ¥OCs wera analyzed for in groundwater samples
collecled at Site 2. VOCs were eliminated as a concern at Site 2 after efeven rounds of groundwater

monitoring.

There have besn changes in United Stales Environmental Frotection Agency (USEPA) and Connecticut
Department of Environmental Protection (CTDEFP) guidance since the BGOURI HHRA was prepared.
The major changas in guidance include:
+ USEPA Region 9 Prefiminary Remedial Goals (2004}
+ CTDEP Remediation Standard Regulations {RSAs) Yolatilization Criteria (2003}
» Diraft Guidance for Evaluating the Vapor Intrusion into Indoaor Air {UUSEPA, 2002).
« Hisk Assessment Guidance for Superfund, Volume |; Human Healih Evaluation Manual {Parl E,
Supplemental Guidance for Dermal Risk Assessment), Final Guidance (USEPA, 2004).
» Guidelines jar Carcinogen Bisk Assessment (USEPA, 2005z).
+ Supplemenial Guidance for Assessing Susceplibility from Early-Life Exposure to Carginogens
{USEPA, 2005k).
The revised guidance was used in 1his evaluation,

Site Description

Figure 1-1 shows the general location of the Naval Submarina Base and Figura 1-2 shows the location ol
Site 2. Site 2 inchudes the Area A Landfill (Site 2A) and Area A Welland (Silg 28). Area A Landfill
opened arcound 1957, Incinerated combustible wasles were disposed at the Area A Landlitt urtil 1963,
followed by refuse and debas disposal until 1973, when landfilling cperations ceased. Tha thickness of
the landgfill matertals is estimated to range from 101o 20feel.  After closure, a concrate pad was



conslrucied on a porion of the [andfill. In 1he eardy 19880s, transformers and efectrical switches stored on
the pad were reporied to be leaking. Spent sulluric acid sclulion Trom batieries was poured into frenches
dug into Area A Landfill for disposal and subsequently covered with soil.  Petroleum compounds had
been poured from cortainers at the fandfili and had flowed into the Area A Wetland.

The Area A Wetland is located north of the Area A Landfill. In the lale 15508, dredge spoils from the
Thames River were purﬁped ta this area and contained within an earthen dike that extends from the Area
A Landlill to the southem side of the Area A Weapons Center. The thickness of dredge spoils ranges
from 35 feet to 10 feet. A small pond is located at the southern porlion of the wetlard, within which 1 10 3
fest of standing water is presect during all seasons. Phragmites is the predominar type of vagetation. It
was repored that formulated {water-soiuble) 1,1, 1-tnchicro-2,2-bis{4-chiorphenyijethane (DOT) was used
in the 1960s prior to the 1972 ban on DOT. '

A two-phase Remedial invastigation {Rl) was condusted Tor the Area A Landlill and Welland from 1550 to
1295 and & Focused FS (FF3) was conducted for the Area A Landlill in 1985, An RA, which involved the
gonstruction of a low-permeability cover system over the landfill area, was perlormed in 1997, Operations
and maintenance {Q&M) of the landfill cover system and groundwater monitoring at the Area A Landiill
and Wetland have bean performed in accordance wilh the &M Manual., Lang use controls have been
implemented at the landfill to meet the requiremenis in ihe ROD. The stalus of the Area A Landfill is
considered RIP. A majority of the Arsa A Landfill is paved and is currenily used for storage of equipment
and vahicles.

Current and expected future site usage is industrialicommercial. Groundwater at Site 2 is classitied GB.
Groundwaler at Sils 2 is not used as a potable water source. Currently there are no direct contact
exposures to groundwaier. Potential receptors evaluated in the HHRA faor Site 2A included construction
warkers and hypothetical futuee residents.  Potermiial receptors evaluated in the HHRA for Site 28
included construction workers.

Phase It Rl Report

Groundwater at Site 2B was evaluated in the Phase I Rt (BRE, 1997). As part of the evaluation,
concentrations of chemicals in groundwater wera compared to USEPA and CTDEP screening criteria for
direct contacl (USEPA Region IX Preliminary Remedial Goals, USEPA Maximum Contaminant Levels,
and CTDEP Maximum Contaminant Levels, and CTOEP BRSRs). A copy ol the comparnisans is included
in Atiachmenl A.1. Maximum concentralions of bis(2-sthylhexyl)phthalate, antimany, arsenic, barnium,
berylium, boron, cadmium, lead, manganesa, nickel, thallium, and vanadium exceeded the direct contact

critetia. Construction workers were identified as the only plausible receptor for exposures to groundwater



under current and expected future site use. The cancer risk of 4 x 107 was less than USEPA's and
CTDEP's acceptable levels. The hazard index of 2.2 exceeded the USEPA and CTOEF acceplable level
ol 1. Manganese was the majar contribulor to 1he kazard index. The HHRA aszsumed that construction
workers were exposed to groundwater B hours a day for 120 days a year or the enlire length cf the
construction profact. This is a very conservative assumption since it is unlikely that a construction worker
would have contact wilh groungwater 100 perceri ol the time they are al the site. Assuming that a
construction worker would have contact with groundwater 4 hours a day for one working menth (30 days)
results in a hazard index of 0.2, which is 1255 than the USEPA and CTDEP acceptable level (Allachment
A.2}. The HHRA guidance has been updated since the Phase Il Rl was prepared, but the changes in the
HHRA guidance would not change the conclusions of the HHHA.

Basewide Groundwater Opetable Unit Remedial Investigation Report

Groundwaler at Site 2A was evaluated in the BGOURI {Tetra Tech, 20021, As panl of the svaluation,
concentrations of chemicals in grosndwatsr were compared to USEFA and CTDEP screening criteria lor
direct contact {USEPA Region !X Preliminary Bemedial Goals, USEPA Maximum Conlaminant Levels,
CTDEP Maximum Contaminant Levels, and CTDEP RSAs) and migration (CTDEP volatilization and
surface water protection criterial. A copy of the comparnisens is included in Attachment A3, Maximum
congcentrations of acetone, arsenic, barium, and mercury exceeded 1he direct contact crileria (Table 5-4).
Arsenic and mercury were detected at concentrations exceading the surface water proteclion criteria
{Table 5-5), Construclion workers were identified as the only plausible receptor under current and
expacted Iuture site use. The HHRA determined thal risks for construction workers were less than
USEPA and CTOEP acceptable levsls (Table 5-8). The HHRA guidance has been vpdaled since the
BGOURI was prepared, but lhe changes in the HHRA guidance would nol change the conclusions of the
HHRA.

Year 7 Annual Groundwater Monitoring Report for Area A Landfill

The analytical sampling results for the two latest rounds of groundwater samples collected from
upgradient wells, downgradient wells in Area A Downstream, and downgradient wells in lhe Area A
Welland (Bounds 18 and 19} at Site 2 are presented in Table 3-2 in Atachment A4, Groundwater
samples wera analyzed for only PAHs and metals. VOCs are not considered 1o be chemicals of concern
at the Area A Landfill based on the conclusions of previous investigations. Cadmium, copper, lead, and
zine were delected at concentrations which exceeded the surlace water protection crileria.  Cadmium,
copper, and lead were not detected in groundwaler samples collected during the BGCURI.
Concentrations of zing in the latest two rounds of sampling were higher than those detected in
groundwater samples collected during the BGOURL Concentrations of the other chemicals detecled in



the latest rounds of groundwater samples were comparable 1o or less than those detected during the
8G0OURL. While concentrations ol cadmium, copper, lead, and zinc were higher in the latest round of
groundwater samples, poteniial risks to consiruction workers would still be less than USEPA and CTDEP
acceptable levels (AHachment A.%). FPotential risks to residents using groundwater as a drinking water
supply would exceed USEPA and CTDEP acceptable levels, although residential development of Site 24
is prohibited.

Vapor Intrusion Evaluation for Groundwater

Year 3 groundwater data frorn Site 2 were evaluated to determine if there were unacteptable risks
associaled with vapor intrusion into buildings (Tetra Tech, 2008). Concentrations of volatile organic
compounds (VOCs) in groundwater were compared to screening criteria for vapor intrusion.  The
screening criteria were obtained from USEPA's OSWER Draft Guidance for Evaluating the Vapor
intrusion into Indoor Alr from Groundwater and Soils (Subsurface Vapor Inlrusion Guidance), November
2002, CTDEP's Proposed Revisions - Conneclicul’s Remediation Standard Regifations Volatifization
Criteria, March 2003, and USEPA HRegion | {Aprit 24, 2008). Concerdrations of chloroform,
tetrachloroelhene, and tichloroethens at Sile 2 sxceaded the USEFA scraening criterion. These chemicals
were further evalualed using USEFA's Johnson and Ettinger Vapor Intrusion Model.  Modeling results
showed that cancer risks and bazard indicas or residential and indusinal scenarios wera within USEPA and
CTDEP acceptable fevels al Site 2. Further evaluation against PRGs and ARAHRs showad that vapor
intrusion is not an issue at Site 2. It was concluded that no further action was reguired for vapor intrusion

issues al Site 2,
Conclusions

Histerical and currert information pertaining to Site 2 groundwater were reviewed to determine if Site 2
groundwater poses a threat to human healln or the environment. The conclusions of this evaluation are
the following:

= The HHRA for Site 2 Area A Landfill prepared during the BGOURI evaluated potential Asks from
exposures to groundwater by construction workers. The HHBA determined that nsks for
construction workers were within USEPA and CTDEF acceptable levels.

» The HHRA guidance bas been revised since the BGOURI HHRA was prepared, but the changes
in the guidance would ot change the conclusions of the HHRA.

+  Polantial risks for construction workers exposed to Sile 2 Area A Landiill groundwaler would still
be accehtable using the analytical results from the most recent rounds of groundwater sampling.
Potential risks to residents using groundwater as a drinking water supply would exceed USEPA
and CTDEP acceptable lavels, although residential development of Site 24 is prohibitad.

e L



Waste remains ar Site 2 Area A Landfili under the landfill cap. Additional monitoring is required (o
demonstrate compliance.

Dredge =pails remnam &t the Site 2 Arga A Wetlands. There are no issues with groundwater at the
Site 2 Area A Wetlands.

Tha vapor intrusion evaluatian for groundwater determined that rigks from vapor intrusion were
within USEPA and CTOEP acceptable levels or rasidenlial and industrizl scenarios. Thae
evaluation concluded that no further action was required for vapor intrusion issues at Site 2.
Based on exisling inlarmation, under current and expacted land use, Site 2 groundwater does not
pase a significant threat to human heakh or the environment.  Adverse health eMects are possible
under hypothetical residential land use.



References
BRE (Brown & Root Environmental), 1997, Phase |l Remedial Investigation, Navat Submanne Base, Now

London, Groton, Connecticut. Wayne, Pennsylvania, March,

CTDEPR iConnecticut Department of Environmental Frotection), 2003. Proposed Revision, Connecticut's
Remediation Slandard Regulations, Volatilization Criteria.  Bureau of Water Managessment, Permitting,
Enforcement and Hemediation Division, Hartford. Connecticut. March.

ECC, 2007. Year 7 Annual Monitoring Repoert for Area A Landfill, Naval Submarine Base, New London,
Groton, Gonnecticu!, Marlborough, Massachusetts, September,

Tetra Tech {Tetra Tech NUS, Inc.}, 2002, Basewide Groundwaler Operable Unil Remedial investigation,
Naval Submarine Base - Mew London, Groton, Connecticut. King of Prussia, Pennsylvania, January.

Tetra Tech, 2008. Vapor Intrusion Evaluation for Groundwater al QOperable Unit (OU) 9, Naval Submarine

Base - New London, Grolon, Connecticul. Pittsburgh, Pennsylvania. May 14,

USEPA {United Slates Environmental Protection Agency}, 2002, Draft Guidance for Evaluating the Vapor
Intrusion into Indoor Air. Ofice of Scolid Waste and Emergency Response. EPA S320-F-02-062.

Novermber.

USEFA, 2004, Hisk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual,
{(Pan E, Supplemental Guidance for Dermal Risk Assessment). EPAS40/R/G5/005, Oltice of Emergency
and Remedial Response, Washinglon, D.C., July.

LUSEPA Region 2, 2004, Praeliminary Remediation Goals, November,

USEPA, 2005a. Guidelines for Carcinogen Risk Assessment. EPA/G30/P-03/001B. Risk Assessment
Forum, Washington, DC. March.

USEFA, 2005b. Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure 1o
Carcinogens. EPAMGI0N/R-0X003F. Risk Assessment Farum, Washinglon, DG, March,

LSERA Region |, 2008, EPA Comments an the Basewide Groundwater Vapor Intrusion Anatysas. Email
from Kymberlee Kecker of USEPA Region | to Corey Rich of Telra Tech NUS, Inc. April 24,



FIGURES



ACAD: OT77cmOl.dwg  O4/25/07 DT AT

R,

= e ¥

i |

SOALE
AS NOTED

Tetra Tech
NUS, Inc.

FORM CADD MO TTMUG-AY.IWG

= RE¥ 1 =9/10/98




NCAD DTN vy D 13T BT FT

i
aigEEE
i
i
i

1

— WEwGalL STE EVALLIATION FOR GUAT Mz (HHLEL, SAY 1)
2 T AME TRENY ARCA BOURDRIER ARE AFPROMLI AT
WIE 3 = COBTRUCTON LATTAGIY UNIT [CILF) GRS FTORAE AREA
Ly —i RACA & LA0ML
MEL ) WD
Ey o ] —%mnmnmmw
DAL R A, (I}
NN 4 -~ WEELE FLL AMEA AT BUMCEN A=l
HTE 4 - OCFDNME ACURLLTA TN Ml Warr TG DITICE (DA
AW 7 — TR T
TN B - GONE OO LAMGNIL-
N R - DLV BASTOWATER TR {GT-H)
A 1y — LowCR DlASD- Ul FIOMMGL TAMKE AN Lk 8a—n
FAC 1 - LOWER FNMIE-FUREN FLANMT L TAWE
I 13 — LEN Suled WG TF MAITE @ T
WIE 1 = Co[PLANE PN, WA MOATHEAET {CEDAMLY
FTL 13 — ST AD FHOReOl D CEERCTLAL AMEA [EA0AY
A H = HOEPTTAL WCMERA T
T 0T — WAZaRrE M MY AN FITRACE WA (AL e )
B W - SMT STORADE ARTA (PRECee 1Y)
HM W — FUVHT STORAM ARCA (il Mp)
L TR S
A N = MATE
T oW TX - PER 35
F] A 1) - N falm

I" * il B i. s I ) 2 Py
f:.‘& ‘Wj L R R~ :Eiﬂ“[“- P \ WL 24 - CEWNTRA: FAMT ACCUMULANN ARLA, (WULDSMG 174)
| —E-i ﬂthzﬂTE! \ V \‘)\ TS T 35— LoEER LA _OALAE wa TN HOHERATIN

STE 8 : WY
BLDNG 355 THAMES RVER
=} =] hl
R ALl MOPTET
?— DaTR e
R ! ESTE LOGATION AP D i
WO O =,

el BT TR Tetra Tech GROTOM, COmMECTICUT

romn cakd A TTmal- egees) oY L - WA




ATTACHMENT A1
TABLES FROM PHASE M RT REPORT
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SUMMARY OF SO0 SELECTION
SITE 2 WETLAND - UNFILTERED GROUNDWATER (UG/L) (1)
NER-NLON, GROTON, CONNECTICUT
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Di-rebuty] phithelate LIk 1 2WGWAS 10 30 ] 2
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SUMMARY COF COC SELECTION (Continuad)
SITE 2 WETLAND - UNFILTERED GROUNDWATER (LG 111
NSB-HLON, GROTON, CONNECTICUT
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ATTACHMENT A2
RE-EVALUATION OF PHASE il Rl RISKS



Grenara T malaee Syoce
[T et W P T

apasure el e Geonna e A

AEA

TEBLE & Aag
VAL LA LEED ROR CAILY S%1AME CALT JLAT SNy
STMAALE SAXIRLIW EXPFOSLNES . RAASE 1 RIRE-IVALLST DN
NEIN 0N SICVIM CONRELTIOLT

acr — r o
Eaguaue Foi B 7 g at o Ryl Ays Capsis e T Tl I L T O ey R ] o Y dras Hajarsa. Slanh Fgoaiet
Sodn Telctone R'caet sarre
Trimal Adat e it P i:‘m-"‘al 3 BRI Ty et Eoptl CRGLars L W ] L5 Fa e Cerraly dznclied Cose D ug k3231 =
tA !'E< nE.¥aie Add gk ot Tomane 1300 ) L% DPA 2004
= -EE.J."I Erpqupncy ' SR Ay N dgerrla [ e f7 LEQ o BA&
v LEafim e TG & "Rrarailay "y B waT
£F IE [T T e 40 Ears i’ n;
[ IE-::ﬂs_'n Turalon H 10 n: SR et N et gt o DA e
B By Yoo gnl i g us LitA el
ATAD Boagrggey 7o LAz AnnLl cam 5 EDA -Cayg
P _ BTN [seerageg Tre ManCaerer. JES _ dary LS EPA_'GEG
S ces

1. Perpinmae s re

w & EPA CORYT Pk Syyesemen) Zoodarse 1o Suppdo-a Wal L domas kealle Eralaton M- oal Bps A ERA ST 35 DAD

B R s Asvesamgsr Lodarcg s Supe-lnt Pan £

wh oz

FupEremar il Gewdds L0 20 mal G,

Carcas f-guyton gt -

Woroarzer Mugas'o-.aldee -

Enmessmat, Sedl ERAS] S Ul E

[IETLALTFIN] cl'—l’.l..'li'?'gil}

s iRy MRDAR A ET W DD 3y e,
Grrmyinae T A E R E ERE

i AT

4 SEmidtees

A 25 TR




TAELE 4.2
INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT)

SITE 1 - PHASE IR RE-EVALUATION
NEEB-NLON, SROTON, CONNECTIGUT
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TAHLE 3.1
NON-CANCER TOXICITY DATA -- ORAL/'DERMAL
SITE 2 - PHASE || RI RE-EVALUATION
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TABLE 61

CANCER TOXICITY DATA -- ORAL/DERMAL
SITE Z - PHASE Il Rl RE-EVALLIATION
NSE-NLON, GROTON, CONMECTICUT
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TABLES FROM BASEWIDE GROUNDWATER
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E2 HUMANHEALTH RISK ASSQCIATED WITH SITE 23 GROUNDWATER



From: Baob Jupin, Tetra Tech Risk Assassmenl Specialist
To: Corey Rich, Tetra Tech Project Manager
Date: May 19, 2008

Regarding: Human Health Hisks Associated with Sile 23 Groundwaler

Historical and cursent information periaining to Site 23 groundwater were reviewed 10 delermine if Site 23
groundwater pases a thraat b human health and the enviranmmenl.  Hislarical information reviewed as
part of this evaluation included the Basewide Groundwaler Operable Unit Remedial Invastigation Report
{BGECOURD (Tetra Tech, 2002) and data collecled as part of the storm sewer rehabililation {(FWEC, 2001).
Current dala reviewed as part of this evaluation inclurded the first four guarters of the underdrain metering

pit sampling collected through February, 2008,

There have been changes in United States Environmemal Protection Agency (USEPA) and Connecticul
Depanment of Environmental Protection (CTOEP) guidance since the BGOURI HHRA was prepared.
The major changes in guidance include:
»  USEPA Region 9 Preliminary Remedial Goals {2004)
«  CTODEF Remedialion Standard Requiations {ASRs) Volatilization Crileria (2003)
« [Draft Guidance for Evaluating the Vapor Intrusicn into Indeor Air (USEPA, 2002),
v Risk Assessment Guidance for Superfund, ¥Yolume I Human Health Evaluation Manuat (Pan £,
Supplemeantal Guidance for Dermal Risk Assessment), Final Guidance [USEPA, 2004).
» Guidelines for Carcinogen Risk Assessment (USEPA, 2005a).
» Supplemental Guidance for Assessing Susceptibility from Early-Lile Exposure to Carcinogens
(USEPA, 2005b}.

The revised guidance was used in this evalualion.
Site Description

Figure 1-1 shows the general location of the Naval Submarine Base and Figure 1-2 shows the Incation of
Site 23. No. 2 and No. 6 fuel gil and waste ol were previously slored in underground starage tanks
{USTs} at Site 23 and each tank had an ondesdrain systern thal collected groundwater to control water
levels and associated hydradlic pressure. The USTs were properly clased in place and lhe underdrain
systems were kept 10 reduce groungwater levals in tha area. Evidence of releases of patroleurn products
from the tanks, their associated piping, and possibly from olher nearby sources was detected duning
previous investigations. Hemedial actions ware taken 10 address peirgleum products detected in the sail,
Mo significant groundwater contamination wag detected: howewver, Iow-levels ol petroleurn hydrocarbons
were infrequantly detectad at the outtall of the storm sewer system near Goss Cove. Subsequently, the



storm sewar at Site 23 was rehabilitated in 2000 such 1hat lhe criginal combined groundwater and
stormwater system was separated inic a deep groundwater and a new shallow skormwater system
(FWEC. 2001). Owver 2,000 feet of the exisling underdrain piping was relined with cured-in-place plastic

pipe and a manhole was converted into a metenng pit to measure groundwaler llow volume.

Current and expected future site usage is industrial’commercial. Groundwater at Site 23 is classified GB.
Groundwater at Site 23 is not used as a pofable water source.  Currently there ara no direct contact
exposures to groundwater., Potential receptors evaluated in the hurnan hgalth risk assessmenlts for Site
23 included construction warkers and hypothetical future residents,

Basewide Groundwater Operabie Unil Remedial investigation Report

Groundwater at Siie 22 was evaluated in the BGOUPRI (Tetra Tech, 2002). As par of the evaluation
concentrations of chemicals in groundwater were compare to USEPA and CTDER scresning critetia for
direct contact (USEPA Region iX Preliminary Remedial Goals, USEPA Maximum Corntaminant Levels,
CTDEP Maximum Caontaminant Levels, and CTDEP RSRs) and migration (CTOEP volatilization and
surlace water protection criteria), A copy of Ihe comparisons is included in Attachment A1, Maximum
concentrations of tetrachlorgethene, naphthalens, and lead exceeded the direct contact criteria (Table 13-
4). Arsenic and lead were detected at concentrations exceeding the surface water prolection criteris
{Table 13-5). The human health risk assessment {HHRA) evaluated polentfal risks rom exposures to
groundwater by construslion workers and hypothatical residants. The HHRA determined that risks for
construction waorkers were less than USEPA and CTOEP acceplable levels (Table 13-6). Risk for future
rasidents were within USEPA and CTDEP acceptable levels. However, the chemical specific cancer risk
for tetrachloroethens exceeded the CTOEP target level of 1 x 10° for individual chemicals, althaugh the
maximum detected concentraton of tetrachloroeihens was less than its CTDEP BSR. The HHRBA
guidance has been updated since the BGOURI was prepared, bul the changes in the HHRA guidance
would not change the conclusions of the HHRA,

Storm Sewer Hehabilitation

The storm sewer system at Site 23 was rehabilitated in 2000 (FWEC, 2001}, After completion ol the
storm sewer syslern, groundwater collected from the deep dewateding syslem around the closed
ungerground storage tanks is conveyed 1o a metering pit wilhin the Tank Farm. The metering pit is
connected to the shallow stormwater system and the waler is conveyed to the Thames River. Seven
groundwater samples were collected from the metering pit between July 25, 2000 and May 23, 2001. A
summary of the sample analytical results are included in Table 1 in Attachment A.2. it should be noted

that this data was not validated. Table T incitdes a comparison of the data to CTDEP RSRs for surface



watar protection and volatilizalion. Concentrations of all chemicals in all seven groundwatser samples
wera less than the volatilization criteria.  Concentrations ol total zing excseded the surface water
protection crileria in samples coliected in August and October, 2000. Concentrations of fotal lead
exteedad the surface water proteclion criteria in samples collected in August 2000, Oclober 2000,
January 2001, Aprl 2001, and May 2081, Concentrations of lotal arsenic excaedad the surtace water
pratection crteria in samples collecled in Augus! 2000, October 2000, March 2001, April 2001, and May
2001, although lotal arsenic was also detacted in the bfank samples collected in 2001, indicaling a
potential |lgboratory blank contamination issue. Concentrations of all inorganics in hitered samples were
less than tha surface water protection critenia in all samples, suggesting that the elevated tetal arsenic
and lead resulls were ralated (o suspendsad soils in the samples. |n general, concentrations of ingrganics
were highest in samples collected in August and October of 2000 shertly after completion of construction
of the new sterm water system and dacreased significantly in subssquent sampling rounds,
Concentrations of phenanthrene exceeded the sudace water protaction criteria in the samples collected
in January 2001 and May 2001. Concentraticns of benzalb)fluoranthene, and benze(kifluoranthene
exceeded the surface water protection criteria in the sample collected in May 2001, Caonsidering the new
risk methodology risks 1or construction workers exposed to groundwater would be within USEPA and
CTOEFP acceptable levels using the last rcund of sampling results {(May 2001} (Attachment A.3).

Quarterly Underdrain Metering Fit Sampling

Four quarers of waler samples were collected from the metering pit (Tetra Tech, 2008), which bagan in
June 2007. The resulls of Ihe sampling are presented in Table 3-1 in Alachment A4, Included in Table
3-1 is a comparison to CTOER RS5Rs for surface water protection and volatilization. None of the detectad
concentrations in the samples exceeded CTDERP wolatilization criteria.  In the sample collecled in
September 2007, the concentration of tolal arsenic exceeded the surface water protection criteria,
However, the conceniration ol arsenic in the filtered sample was below tha sudace water protection
criteria, In gemeral concentrations of inorganics in the filtered samples were significantly less than the
concgntrations detecled in Ihe unfiltered samples. Also the sample log sheet indicates 1hat orange
precipitate was observed in the sample. Therefore, it is likely that the arsenic detecled in the unfilterad
sample was a result of suspended safid particles in the water and is not indicative of groundwater quality.
Arsenic was not delected in Ihe sample collected in December 2007 and was detected at a concentration
below the surace waler proteclion criteria in the sample collected in February 2088. In December 2007,
concentrations  of  acenaphthylene, benzofajanthracene, benzo{a)pyrene, benzo{bjfluoranthene,
benzoik}fluoranthene, hexachlorobenzene, and phenanthrene exceeded the surface water protection
criteria. These chemicals were not detected in the duplicate sample collected in December 2007 andg

these chemicals were nol delected in Ihe sample collected in February 2008,



Table 2.1 in Attachment A5 presents 2 comparison of 1he sampling resulls to human health screening
criteria consisling of USEPA Region 1X Preliminary Remeadiation Goals (PRGs) for lap walar, USEPA
taximum Contaminant Levels {(MCLs), CTDEP R3Rs, and Connecticut MCLs, Several YOCs, SYW0(Cs,
and inorganics were detected at concentrations exceading the buman health screening criteria.
Attachment A5 alzo presents the results of a human health rigk assessment [HHBA) lor construction
workars and hypothelical resdents exposed 1o groundwater from the underdrain metering pit.  Risks for
canstruction warkers exposed to graundwater are within USEPA and CTOEF acceptable levels. Cancer
risks and hazard indices for hypothetical residents exceed USEPA and CTDEP acceptable levels,
aithough Site 23 is not suitable for residential development. Hexachlorobsnzene, carcinogenic PAHs,
and arsenic were the major contributors to the cancer risks. Arsenic, iron, and manganese are e major
contributors o the hazard indices. As digcussed above hexachlorobenzene and carcinogenic PAHs were
only detected in the sampie collected in Decamber 2007, Concentrations of arsenic and iron were only
elevated in the sample collected in September 2007, In addilion, concentrations of arsenic and iron in 1the
filtered sample were significantly lower than those in the wunfitered sample.  Concentrations of

manganesa wers within site background levels,

Vapor Intrusion Evaiuation far Groundwater

Groundwater data from Site 23 were evalualed to detarmine if there were unacceplable risks associated
wilh vapor intrusion inte buildings {Tetra Tech, 2008). Concenirations of volatile organic compounds
fWOCs) in groundwater were compared to screening crteria for vapor intrusion.  The sereening cnteria
were obtained from USEPA's QSWER Dralft Guidance for Evaluating the Vapor Inlrusion itto Indoor Air
from Groundwater and Soils (Subsurface Vapor fntrusion Guidance), November 2002, CTDEP's
Proposed Aevisions - Connecifcut's Remediation Standard Regidations Volalilization Crileria, March
2003, and USEPA Region | {Apnl 24, 2008). Concentrations of chlorcform and trichlercethene al Site 23
excaedad the USEPA screening criterion. These chemicals wara further gvaiuated using USEPA's Johnson
and Ettingar Wapor Intrusion Model. Modeling results showed thal cancer nisks and hazard indices lor
rasidential and indusirial scenaros were within USEPA and CTDEFP accepiable levels ab Sike 23, Further
evaluation against PRGs and ARARS showed that vapor intrusion is nol an issue at Sike 23, I was
caoncluded thal no further action was required for vapar intrusion issues at Site 23,

Conclusions
Histotical and current information pertaining 12 Site 23 groundwater were reviewed to delerming if Site 23

groundwater poses a threat to hurman heallh and the environment. The conclusions of this evaluation arg

the following:



The HHPA performed during the BGOWR| evaluated potential risks from expasures to
groundwater by consiruction workers and hypothetical residents, although it is unlikely that direct
contact exposures to Site 23 groundwater would occur based on current and expected fulure site
ugse. Cumulative risks were less than or within USEFA and CTOER acceptatle levels. However,
chemical-specific risks for tetrachloroethene exceeded the CTDEFR larget fevel for individual
chemicals, although the maximum detected concentration ol telrachloroethane was less than its
CTDEP RSRH {5 ugfl). Concentrations of tetrachlorcethene in Sila 23 groungwalar have
decreased lrem 3 ugll in the BGOURI to 0.4 J ugdl during 1he second quarter of the underdrain
mater pif sampling. Chamical-spacilic risks associated with tetrachloroethane would now be less
lhan the CTOEP target level for individual chemicals.

The HHRA guidance has baan revised since the BGOURI HHAA was prepared but the changes
in the guidance would not change the conclusions of the HHRA.

Concentrations of chemicalz in groundwater samples collected aller the storm sewer
rehabililation were highest in samples collected in Augusl and October. 2000 night after
complelion of construction and decreased significantly in subsequent sampling rounds.
Concentralions of all chemicals detected in groundwater collected during the four quarters of the
underdrain metering pit sampling wera less than that CTDEP surface water protection and
volatilizalion cnitena with lhe exception of arsenic and several SVYQCs. The concentration of kota)
arseric in the sample collected in September 2007 excesded the surface waler protection
criteria although the concentration of arsenic in the filtered sample was less than the surace
walar protection criteria. The arsenic detected in lhe unfiltered sampls 15 beleved to be a resull
ol suspended solid paricles in the water and the filtered sample is mora indicative ol
groundwater qualty. Concenltrations of acenaphthylene, benzo(ajanthracene, banzofajpyrene,
tenzo{bifluaranthene, bernzolkiflugranthene, hexachlorcbenzeng, and phenanthrene exceeded
tha surface walar proteclion criteria. These chemicals were not delectad in the duplicate sample
collegsted in Cecember 2007 and lhese chemicals were not delacted in the sample collectad in
February 2008,

In general, concentralions ot chemicals in Site 23 groundwater have decreased over ime except
as noled above.

Potendial tisks for construction workers exposed to Site 23 groundwater are still acceplable using
the analytical resulls from lhe four rounds of groundwater sampling.  Potential risks for
hypethetical residents exposed lo Sitke 23 groundwater exceed acceptable tevels, allhough Sile
23 is not suitable for residential devealopment.

The vapar intrusion evalualion for groundwater determined that risks from vapor intrusion were
with USEPA and CTDEF acceptatbrle levels for residenlial and industrial scenarios, The
evaluation cencluded that no lurther action was required lor vapor intrusion issues al Site 23.
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» Based on existing information, under current and expected land use, Site 23 groundwater does
not pose a significant threat to human health or the environment. Adverse health effects are
possible under hypothetical residential land use.
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ATTACHMENT A.1
TABLES FROM BASEWIDE GROUNDWATER
OPERABLE UNIT REPORT



TABLT 174

QLCURRENCE, QST REUTION, ARD SELLLTEON F CHEMICALE OF POT ENTLA COMCEAN FOR CROVAWYATER AT SITE 23
EHRECE COMTALT CEPDSURE ACENARNYT
BASEWIDE CAQUNDWATER QP ERABLE LWT ACWEDAL IWNVESTIGATION

MME-NLON, GROTON, COMBTCTICUT

PACE 10F &
Ferrang Timetramg: Fuius
W G e
THPTEUN Walgm © (g st par
€2 purast Paon Tank Fawm [3.m 23)
R . - —_—- Winlmn | | Mmsmam I Loalina of Mgsm ﬂ-n._-:mn_‘ I.-:;- ;1_ Corenringn| g g | PAnBeed | Potatal | Pl (oo ::qwhi::
| ons i [y r—— Cancamimban 0" o Epanaieeticn Du““_’:‘ Irm "“‘:: e :’m“"' r"‘:r"qgmmmﬂ ussatar | =1 :e-;‘-lnlng ,t.-_‘.:.:..-rnc mt.:k.'rnc oy | mﬂ'lu" w'
: Terwning' Lart ] urce 1al ~
Uial Orpreise
I- WP E-TE HES 2 F] L EXlndacisn S B F L) n ' EXl CTOEF A%R| e - B3l
1 FED.MCL
L . N 1. 1 . . e | CTDER Wiy __
crarn SO TR RE ) 1 1 1 L LA NETEN Tr ] T "R FE] [ 3 CTDER RER[ F.G BEL
I FEL-MZL '
) CTCER-MCL
[FEH T 1 s SISO 3 1 T T - 1 |STXE WT!
: : 5 FED ML
I I _ I ) i ! £ |cToERmcL) ]
TR 16 ENEE, TOAIAL k gl B LA 7 [ El H-A | a1 P S (B FanHE s L.
! f [ o | FRGMct
. [ . _ - Lo | 10 [STOER Moy ]
Crmuormd i . R - i .
T 3 METRALE - ] Cag N S0 I T e T ) [y o T A, T HSH] e [T
r WA TLpe
L Bl JZTOER MCL
Semivoletm_JepuALT _ _ . R R _
EIR o] b T4 "T1a il FERTLIETR S T on.n 14 ] 'y FL-3 LTDEF ]
] Wh | Frabp -
. B WA RO
Toud Walin _ . _ i
T4.0.00.8 M LIk L A ) [T FELY | EFINEDFE D W s muy T A E-H 35 [] A CTDEF ASA| rad EFAl BKG
i FED-BML
1 [ T L
el I J mALE N wy it uprl LG [ e dr [ ) (A= LTI B5L
I FED SCL
l__ . . B 80 JCTOERLA
U m b TiTT 178 gl Sa A TR 17 4. 4r ury 20 L TOEF ASA| a0 RSl HEG
L FFD-RCL
. 1 S B 1 G TOE P ML
Taclaid TN TR o - uer T ELT] upl [FL R T [ al3 T 0 el LYLEF ASA| W3 BSy
! FZOHCL
i C T
EEDENEE [T T b0 FRLIv] wpl R RN A B ETY © e B il CTEAFAGH| WD LT B
; FED MCL
R I . - JCTOERMCL] | _
[T dr s SRR Lk BEETF] 2 . Lylaeuysa T | 4 [ A1 Y CTDER RER | HE . S |
FFOHwCL,
| LI0EP-UGL
(I CORALT e} B B 1 T EEITR=0 T TFECE] £ Ok CTOEP FaR| = | 950 BRG
FED.ML
o . i JCTOHER-ReCL
Tl o [T Eh E) MET F) =148 SFPAAGEETT 1% :E] 1031 mr T W!'.IF!E HO B3, B=D
FRE-MICL
o ) L croerwt | ]
715 g L= T i vk LM mla Ly LT L] CT2EF RSA| KO TR HEG
m FFC-SLL
I o I (R I N | A WA |UTEER Mol




TABELE 134

HEC LAUAE WCE DIATREUTIOM ANG AELECTRON OF CHEWICAL B OF FOTEMTLAL COME ERCW FOR QREUNINSATER AT 9ITE 14
DIRCCT CONTALT EXPOSLIRE ACIMARICS

B LWL GACUNDWATER SFERAALE LW REMEDLY IMVESITIEATIOR

KIE-NLOM, GROTON COMMECTCUT

PAGE 2 OF 1
Scurdng Timeirgme, Fumet
L= Growrnme
Lz Mediom  Greundmein:
|Enpertdrm Paink Tpals Farm T 4 2F)
- —_ e - . . - —-—— - ————
WA Muam ] | FH— H Declan L oncantrelion Robfiyped ' Fownud | Pt * Wionats for
[ Waurwm Lacslinn gf Muaimum Ranga of (L =TE M) o | Conlaminws
A3 Hueniwie Chamigyl 'l:or\-ulr_-Irmlm Casiingr ‘:HI:'I:IUHIM eyl LLLE Cancantrmion qu..!:lrh:; Momgtects® Lawd n"... tay .l:.DPc Schll:mﬂg LAMUTES | ARART B Flag | atitan e
v i g : LarH Yl Sourca \ ™
Eyr=TRt T v W L SF IR IR Fars F T I AT YE T
Frim .
L. . - . - . .. Ha (EIDLE WL ! }
Faipyy A MF Bk EIL G ugl ER T [T H I —r = ipan BN EE) W ) CTDLF ASR| mis hoT BRG T
Hod FED WCL
L_ - . L. USRS R R PR R & ST kML,
I:":'u‘.l DE % nd a8, GANE SE A1d H 1 Az ual 2 DRI R L TERFE I [T CTCE P AGA| WG BEC
| FED ShCL
I S . . R [ |
4 G ) 4 CHEL 12 1 1k i BTAMCTENT ela [FREE) axs i CTOH b TEETE[ g i BEL
(i FEO-MCL
[— [ R [ - 10 (o, Lol lel} |
FAdn g POTAGSHIEA ren HEH wpl ¥ Rl Ly PR RER T kb L PO h& [T CTZEFA3A| kO T A<h
hd FEDWCL
. — ris | TR EewL
LK) [ ~TIT"] S 1 WL | - SEHMLER] [FIH TR |C1LE IC.H| M | W, ORG
A FED-MCL
el CTOEF ML
TRz g2 7 | VahATHUL 1 [} fl & 4 wpl T WM CILG | [h] &0 DEP RER| FCr b= BaC
! A FEC Wl
| ! L I R raa |GTROR- M
AL - f s RIL . nLa -1 S Mgl R 200 TTRREFRGA| RO BEL BrG
' e =) FEX SWCL
_ _ 1 B . b |orIERME,
ARSLM. F LILITLO R L J R T T wrl - SJOMWWOZES F [ FE] 1 T AN] REd T
I IresmL L
. ] CIRLEWL
Tlg g ] A FLTERFG A 150 wal SAWSROND T F i [ HA kR COOEH RIAY MO BEL
FEZMCL
' s . — CE M-WACL
TAan CaLrnid K T | LT gl £ 2 AW OIS T [1ors & |CrAPMGA| O BUL. DR
' FLD-WEL
I_‘_.___ . _ | CTOEF RACL
1AT0 ERE \AGh NERLD FET] 1 T L IR IETE B3 Y 15D C10E P Fr5A Fiml_ ARG
FED i1
B TN
[Frasrs 777 fuiad, ALTERED "] T - T Ter] sewwings [ e T T8 W CICLFRGA] TG | BaL
FED AL
e CTOEF. AL . .
R IS NME SN F._TERED I ETTH Ul G I A AT [TTOEF MY mas ;  GAL ARG
TrI-mcL '
TN WG
TLTF AL AR S TILVEAL ure LT TwF. | SEIWNEEIE 7 ) FEn CTOEPRER| W3 ¢ GHG
' FED.Sh3 i
. e _ ; P I A, __ — cTRrpwel]
[T B A5, FRTERED 500 T ol e PIMNYZEF s e T L] L) PR CTTLF 835IT] Pl HHJ™ BEG
rod, FED WL
P, L TDFF.KCL
RPN R LM FILTERED [} [H-~ 4 - EE TR TR : 2 hLA AR 15000 L) [ CILLE TR Ay HUT, K
! ¢ A FED WTi
' ) _ Wi |CTOER WCL




TABLE 114

OCCWAREWCE, THS TRIBLITCO N, ARG SCLECTION OF CHLMICALF QF POTENT AL CORCERN EQR GROUNOWATER AT STL 23
DIRECT CONTACT EXFOELIRE SCERAMDE

BASEWILE GRACLINDWATER OFERARLE LW REMEDLSL BYESTIGATON

HEBE-HLON, SROTON COMWECTICLT

PAGE 10F X
Ucamant Tinvaros Fulurd
Wadium  Groundwste
Iczpomum Wedium  Gitertmi
‘Eapoturs Pand: Tunk Farm (e 77)
] [P [ | Wi [“ - e B e T e e - ; ::;“'"”:;
LdA Mgt Crimmcnt Comcantratan | BT o gnn | R | LR LA | Eo e e et Ot | T Rorwening] ARGRTIG | AraRTR [SOFE| SN
- lnu-nrl.u- l SunHlar Czheankrabon " Bundsios™ [ " Viha™! iy Taie mouy | T Tt
il Smingticn |
MinCHLA NG PRneTacs
EREET AL_EAL TITT HA r —a1 EF T Rl EYE] A, Jal T esd H'& o CTGEARER] wo T AES I
e FEC.h . '
I I _L an  leTogpween| .
SR AR A i - T o T | met PR A b ' A [eToEFTRS ho |0 HTZ
i . HLA FELLMEL
L | ! Wk |CTOLE-RGL
A 4T [ e AT T A A N RS ] i B 4 "\-D-'..'l R A LE] by, el T ERGH bl
I| ] | Wk FEDMGL
_ -4 _ 3 I R IR O [ =L
] CH, CAIOE ban T -3, T TIR LFT) FT [y - [Ty CTLFMRSKH] MO HLL
[ n
_ |_ H H ol VST PG,
.17 HARDWI 5L g1 CalC FEE] FE (= TR [T T Lya T Mk L] CTOR P ASA| WG 4k
! A FFD-haCL
1 — 1 I ' . e | e ) mem | CTOERAC —
1ARCE TS SOUFATE L) Tl T BIAME K | TETE HLA ar e [y Tul | C1HEF T3] BEL
l. '| w0 | fupBmn
' Gt L1 DEP-wL
R TOTAL 0 £50 WED R0, 105 . R E Tiks ST [[FR13 WA g [ Pl Frk, CTOCF HGA| ka2 B=G
FE D-SMCL
. . | | Tea  |CTDERMC
R i | [FT ] T T o I e T i TR ws @ [ T _r_ibn_'_-_“_u-a_'_"ﬂ'wm sy
b L] FE-ML
b L LTREP-wE,
[N TOTAL SUSPENDEC 5005 LA DR Eg R 168 EE] Fd, ] CTOEFASA| O BeG
b TED-WL
L _ .. ——— a1} CTOER WO,

B ek et o dlok cACa e i e comoan! e on i dor soumeng pacesch T ahend 1 o Sack roet vate
A ST ] LR RN VAR G TR TETLCE Pl el W O] B & COPG

Loy

T SATGH 8 SRl R Gy TR B PeT TR KT W S g T merm e e noa e
Aslrin o wEn

o oo

WAUST e e ST ST C G LT ey

TTele MR, T TN DO 8 ] 130 TR Gn DR,

YE% Urpme Tomrnca L=l [UTL] o wth S hgrde /e dal

Trea ngs oadsd COAC Kotk rang I 167 10D =500 oW 4 G838~ Tl s3ub d bevec o m

Ly g Hagnd Cacisgnl o | | For rosaranagens [de-old wih g ™ gl & a0 no el citn
mub i 1Tk 130 cmrm ey i ] wiP L (gl F SSEPS Foagtn 1%, Ootons 200, LIpeuale Ccamon T8 ST0ET
b Trgrrem ol 4 GHEinG N1 B CTST A The man-mm e cing onan Inglon 4 coped T CInh sl

COH sompe g et woin m- ARAR™HL |y
WH_w o BN ryit

n Yo o P T, T T

Apocgies Spmagy

LR R LR 1]
333N ST
RN
LIEHWL AL
SRS
NN E, 500

I
bl T R
ST IACT
SIIMNRFET
Tt CI00
S IGO0 |

LFINDE0

Ly pdara
ARLRTHC 8 Apeod b [ P by Ll ! s Pl 0o g o] s b T B 1 e chieie] .

U = Camnagas

CLOC = Cfwragal of Corcem

J 1B TN V-
LR L
Fud. + Ml Apgd calr's

FED.MCL 8 Fuedw'W krieomony Conesa; aliH Libet (USEPA, Mg 200!
CLR-GNL = P g Seorddarg Mo —u= Coe = Lt CUGEPS, bk LRoGY
TEQ-AL T Fadwa’ Aol L el (LISEMA_ A s 200!
GTIDEF-F5A rfovesig, s CEA By M| G Slie i Fogigon iy, 190505
LRCLTRLL = Cornarr syl Manemym Coelam ngy wed

Slrgy TooE
Cor Sx'mcline ap 4 G0G

AN] = Mboem G0N oo men ng Lave- ARARLTIG

Ioe Elmasglgn gp g DO

B = wihr Bsckgroung Lacsth

TEL 2 Bt TOC Sty Lo AT
R = E4mnl gl My

RTH + Mu Tase By nlz—pisn
ERAL Y rREPR Rpcete 1 down e ardwoslill vy il ms of Wi ST O,
M E L Lo DA T 30 A0 B A S et Eghr ok g meeds



TABLE 13-5

L URREMCE. ISTRMELNTON, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR GROUNCWATER AT SITE 11
MIGRATION FATHWAYS
BASEWIDE GROUMDWATER CPERASLE UMT REMEMMAL MYEST IGATIOM
HED HEON. GROTOM, CONECTICUT

PAGE1OF I
TScenara Timeirams: Fatura B
Madlum: Gromicheuier
Eapsnurs Madiym: Qroundwacar
|EXpqaura Paint: Tank Farm iSie 33
—— ——————— e — - - —_—— _ — e
1 T Il.in.lmgm NpElmpm Osfecilan | Itnncvlrduuun CTOEP a Riutineghy for
Minlmum Muslmum Lozation of Makimwm Rangw ol Background CTOER Vol | COPC| ©oneaminany
A% Humber J Enemteal c"“"""”'"“ Cuabiher | SORCATIIOn | T mer |V T Concuntraiten || O et B for e L PT| Coherta® | Flag | Detanian or
H | 1 Sermning Coitarly Saleciier™ i
walatiie Grganice _ - _ _ —_— i — e e e e =l f— = — JE——
- ] TlemgyiEnes . [ = T T2 T YT TTwgn[ o smamemaso: | o [0 2 ] _2 [~ e R T T T T
FEars _JO-%XeiCME R __-_-, I P £ _[_ - g L F 0 1 .3 L] [.Z] 2ra | N0 _ESL__.j
2T “EY R.#-C"ILO"!CIETHENE _1 1 - 2 o el EF Rl 149 1 L] _ bt BE s | wa [ esL '
L3707 EVLENES, TOTAL 1 E 1 S ] Ll SEAMWIZSa 113 1 ] He o e 21378 HO nEL ]
Cilaaodvasd Guann j _
|[rma s ML~ HAKE | 1 1 [ EF 1 [ugl [ _s¥smve0eEac [ g ] 1 ] @ | he__ Tl [ ra [ WO ] wix

S#mivalaiie Qrganice . .
5101 T INAPHTRELENE | T4 T E]

3 ] ugiL [ 23350 ! [ 1m ]

Tatsl Mstaly [

[T 22 LA L] | ] Tugt ] S2IMWLT ST PRI

Tdan.1y.2 AR (K T [N gl SrranusaE | T

42073 |EARiUM T e gL SEIwEISI__ _ daw |

Tad-434 CATIMILIN _ [ L [ T 1 N R AT SIS0 Rl

TMETE] CALTTM I - T N T |l SFINWEI 301 105010

Ta4147-3 CHRCAIN Wz + a3 il &7 INOZS0 ano

|[Fad0.48-2 COReLT q5 I 3 J gl S2AMWEZSE. [TH7) .

|Fawd ol B COPRER EE 1 ot i ugiL ETRLEE; | @0 |

7438 A5G THOH iTT T4 B0 |aph | STIMMQESOT g

Fawez I e 4 SIS N FH EEIN

TAAEA T [MASHESIIM I wwm | T I I SZIMYOFSEN wio | BHEG

FAIR G5 WAKGANESE _ | 47s J 238 el E2MNDF500 Ao WR 121 | 4380 11700 i, I hen g ERG
[Faaus s HzHEL i [ 335 L ELIMWIES FA N F TR I A8L | b HD BSL
[Fdab-g5-7 PL-ASEILIM 1170 TTHY vol | SOTiOEEE__ [ wedd W — v oA FiA, A OH] ARG
TAARERS 'sooiom [ 1 w0 | 0 |ugl S HNUSET [ . At M, Wb | WO | ERG
T44D-ET-F I CERLE T | &a | _ 4 X ] wal SO0 | a0 BEd.87 | Li 4 1.2 ol e NG DR
[lazppen " TFine - ] Z.X] €94 1 vl CETIMwedrsal | Ind f we-aat 0 mea [ 1 ar [ wes Mo | BSL, BKG
Dlnnlﬂ-d Malain L . e _ _ e
TAAG-35-2 LAMSEMIC, FILTERE D . 31 Lo — 2 L gt [ SFAMWCES]-F ?3 r 31 4 HiA L{1] BEL ]
TAdAFR _I_.KRI.JM FILTEHRE] iz 1 130 R jugl S22y 0G0 -F L) 143 LI L) "] HTE i
TALD-TDE CALCIUM FILTERED Jooua _!' o [ Taemod ] EIMYOFS01F T SR T N T hi BHG |
T35 R \RON ALTCRED . . ] _ emb_ | 15400 | wgll | EFIMWWUESDIF LTI - FE] WA _ | _mw | w0 _ BRG]
[FLeag 1 LEAD. FILTERED 1 17 0 gL IS0 F 14 13 13 HIA KO oL

T 15 e MAGNES M FILTERED FEE R ugl | SdMMRDTE0Lr_ i Y 1SN vk M2 [ G
IS MAMNSAWESE, FILTERED 577 | o] _Jugl SRS -F L) ELH 3400 [ hea L) Ha | B
[Peagrgn-r - SOTASSIUM, CILTERED S5O0 1 ] g S WANZS01.F MR TIE B | M Hik he b BHG
0. 73.5 —_|EamumM, FIL TERET PR Y 7 AR Y SEIHNUSE0-F RF ik, BZEC [Er o [ hin =8| 5]
Miycatianeouy Faramaters _ — e e — . .-

FA400 ALK RLIITY e 2T gl EFETR e U LT W BRE
THEL £1-T T . - p5a J g . R ) (5
TEGLA T [ANRIDMIA /S NITROGE. s | 68 4 mail EZINILE S0 I T NTE
0021 CAGmgE TRES 174 oL R 1310 Hik [ =G

-
F
F N



THALE 135

DCCURRENCE, NS TRIBLNTON, ANO SELECTION OF CHEMICALS OF POTENTIAL CONCERM FRR GROUNOWATER AT SITE 33
MIGRATHIM PATHWAYS
BASEWIDE GROUNOWATER CWERABLE UNIT AEMEDAL IMVESTIGATION
HEANLON, GROTON, COMECTICUT

Boanats Timefamd  Futue
Myghimn  dreucdwatiar
Expohurd Madium  Grounoheabar
Eupenirs Podrd  Tany Farm [Hea 234

PAGE 2 DF 2

- - — ——a—— — - ooy
Minimusm Marimum D pcbion Lancemprpiion CTOEF
CAS Mombaer Shsmical Concgrirmion M 1 Con cariraikan Maabmum Unmite Locatien of Muximum FraqLesnecy g of Linad Mor Eu:ugrn-:mrl Sartac e WELsr CTOEF ¥ol.|CORE| Cantarinant
i LT " QyabiNer Coneenirabon il Moncetacg? " Wadue'! ™ Cotigmtn™ | Flag | Ostien or
ning Ty Iulettion™

[Eivre HARDREES at LA w3y | PR (ol | __ Sestowitan wn | WA iy i Wk ) M

14808-TH 8 SULFATE e FL arz | meL SN IS HH] 1 | o1een ] WA L] LS LT AT T

|30 _ TC'T_FLDLSSC‘.'!'_EQ SQ.IDS_ LT 19 ) ik 51 SMW2 501 1w IR 1.8 Al [Fyr] 1LY Land, Mk BHG

TLAQL ik 1] TCTAL CHRGAMHS L8 RE O 1 [ ] ikl SN W R0 101 K, ] 7T ik, LY ] [ BEG

W.'M.'Qt’g TOTAL SUSFENDED SIS [ i f] _ ThL Jd Tyl STAMWLEIED" i o] ) rH A, i, | W2 ] B H

A yngelne vAlig wcicates (hal M concanimmbor waed 'or scresnng axcids Ml odneoa of b ks,

A 4naded chem o ramo e s That Ik chamecal hyy been sehacled a0 OOHC

Eoguwdsy il

1 Sowp'a poc gl SNy e SO0t B 00 BApinall £ whien delarmen g [ha O mum and masmm
snlechon comoerlatons.

R UE LT

Ve preaucihd Jow pamdE- dEe i@t el
Tn0 Manemo T deletod corcanlmbon B uSed (or SCRERTAMg pUpasas.
WE% Jpprer Towd-on Leord JUTL) 1 sl Baag-ounc data
Conrpcloul BEH St eso Watar Pralecon criens

Cor:mivul DEP Yo alasple 40l for ropoinbal Bapcriunes
T cherrmcal 13 sakecied 83 8 COPS F Ina maxomum Salachod Corolralion encinds e

CTIEF Suflpan maldy geglclad o0 »oed! Il 0 EFTErS

&EE! 1A '== A TS
e [ R R
SIIHNUS 1301

S IMLIS 201

ot o [ LELF )
S2IAMLG 20 F
S:34MUESM

S22 0
SIAMWIITE..0
SEMwW IR
SV IR N-F
SX1AAINH
SFIMWLADD

G2 WS

ARAETHEC 3 Appicabia o Delpyard ard Appropain SpgaceranlTao He Consceded.

o Camtingge.

COHL = Chamaty’ of Coacym,
d = Eslataiogd V.

F2 MM

WO P N B B

Pmpng i Codad
L o S el

ASL - At COPT Suige-ng LeveltARARTAC

For Erraoy i< b w TOPC

BEG = ¥a i Baupotnrd Lauds.
B5L = Baknw COPT Schbning Lavet ARARTES
7K = o Tazcity Infamralon.



TABLE 138

SUMWARY OF CANCER RISKS AND HATARD INDICES FOR SITE 23
REASONABLE MAXIMUM EXPOSLRES

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION
NSB-NLOM, GROTON, CONNECTICUT

Recepior Madia Exposure Canger Chemicals with Chamicals with Chemicals with Hazard Chamlcals wiih
Route Risk Cancear R|sks Cancer Risks Cancer Rizks Index Hi=1
» 19 > 10" and £ 10°* » 10" and < 10°

Construction Waorker Groundwater  |[Dermal Confact 1.3E-049 - - - - - - 0.0z
Adult Resident Groondwater  [Ingestion 1 8E-0F -- -- Tatrachlproethens .01

Dermat Conlact B.5E-07 -- -- - - 0005

Inhalationr (1) 1 8E-06 -- - - Tetrachloreethense 0.Q0E - -

Toal 4 5F-06 -- -- Tetrachlgroeihane 0.0z - -
Motes:

1 - Inhalation nsk is assumed 1 be equal to risk from ingestion Tar volatiles.



ATTACHMENT A.2
TABLES FROM STORN SEWER REHABILITATION
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ATTACHMENT A3
RISKS BASED ON STORM SEWER REHABILIATION
GROUNDWATER ANALYTICAL SAMPLING RESULTS
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TABLE 4.5
INTERMEDIATE YARIABLES FOR CALCULATING DAEVENT)
BITE 23 - ETORM SEWER
HSB-NLON, GROTON, CONHECTICUT

Chemical g Media Dermal Absorption Fh Kg Ttavari) Taw T B
Polenlial Goncern Fractlen (sall Valie Value |  Units Yalum |  Units Yalum | Units Yalue |  Units Yalua

Virlatile Drganic Compoaunds
Totrachlo celhan [ Groundwasar hA [ 1 [ aagnz | orunr [ 4 | nr [ oae-on | hr [ zeesco [ hr | 17EM
Semlvolatlle Organic Compowends .
Berzojalanhiacene' Grouncwatur A | ma NA HA A NA NA HA MA NA A
Benro{alpyrang' ' Grigndwater HA, HA Ma, Ha, M, KA A Ha b, PL B
Borralollueranirens! Groundhwalar NA M, NAa NA NA NA Na NA NA NA NA
Benzolg,h,ijpendens Groundwaler HA MA, Na, MA, M A [ [ A MA A
Berzatslunranihens'™ Grounchwiie” Ay M MA MA A A HA hA MA hif A
Bhg(2-E ik exy iphinalale CotEranwatar NA 0. [ 2sEg2 Cmhr 4 hr 1.TE=C* hr 4. 0E+ by 1.8E-01
Chysene'”! Groyndwaier M MA | MA WA My Mt HA M4 A, Ha NA
Lhbonzeda. hianiaracgng " Groungwaiar NA NA MNA Na NA NA MNA NA A A M,
Crialhwdplzhalmbe Greundwatar [ 1 2.8E-03 cmihr d hr 1.5E+00 hr & 5400 hr 2.2E-02
Chevigiyi phlig lake Grpunchiar MNA T 1.2E03 cmithr 4 hr 1.3E+00 hr A=+ mr TAE-03
Di-p- bubylohit e Groundwates [l 0.4 2AE-02 cmihr & hir J.45E+00 hr F.AE 40 ht 1.5E-(1
Fluuranlnean'_'_ Groundwadier NA MA | NA Na MA NA HNA NA Na MNA NA
MNaphihg enc Al Cunc W ag s 4 i 4.7E-02 cmthr q hr S.6E-01 hr 1.JE+{H] hr A.0E-M
Phenanthrang""' Croundwaier HA A A HA M, MA M A HA KA M4

£ Groundwaier My I 1 3E-1 crmihr 4 hr 1.4E+080 hr 5 5E+00 hr *E+ID
IHerganics
AdurminLan L5 roglwatar MA, ! 1.0E-03 cminr d kr MHA 1L MA FA A
Aabimany Grouncwatar HA 1 1.CE-9d | cmihr L] hr HA bl P&, [T A
Arsanic Groundwater A, 1 1.0E-003 crmshr d e LA, A BE [T FA
Bar um Groancwaler N - 1.LE-03 chvhr 4 Fr NA 1 A [ MA, N,
|Beryliurr Grosancwabior KA i [ 1403 crhr 4 | hr NA A, BA Bl N&y
Chrarmiam rounera e MA 1 L.0E-03 cifhr 4 hr WA | M, HA MA MA
Cobalt Largundwatar NA . 1 BE-03 chvhr 4 hr N& 44, A A N&
Copper Groundwaler A, 1 T.0E-03 cmihr a4 hr NA MA NA NA HA
Iron Groundwalar il 1 1.0E-03 cm'hr = all MNA MA, A A MA
hangareze Grouncheatar MA, 1 4.0E-03 cmibr 9 hr MA A WA NA NA
Salan um Croyndwater R 1 1.0E-03 em'hr d tir LN MA N A [
Thlwer Grountwaler M 1 B.0E{ by = ir Pk HA kA [T I
Zing Grourdwerler 48, 1 G.0E - e 4 hit MA Kz A NaA N
Moros:

All valwes rom EP&'s Rish Assessment Gudance for Superfurd Velume 1 Human Health Evaiuation Manual {Part E. Suppromerilal Guidance for Dermal Risk &ssessment) Final, July 2004,

1 - RAGE Panl E racommendg thal derma’ exposures 12 PAHSE in waler shauld nol be quaniilal vely aveivaled in lhe nsk assossment.

A = Fracton Abscrbed Water

Kp = Dermal Pemeablity Socticlent of Compouend m W ater

Tlevenl) = Event Durabicn
Tauw = Lag T.ime

T = Time 13 Reach Steady-Siale

B = Bimensionless Rafio of the Permeatulity Cosficient of a Compownd Thrawgh tba

Slatum Correym Relative to ils Permaab ity CoeMicienl Across the Yiabla Epidermis

MHA = Mo applwable,

& Emasn




TABLE 5.1
NON-CANCER TOXICITY DATA ~ QRALIDERMAL
S(TE 22 - ETOHM SEWER
NSB-NLON, GROTON, CONNECTICUT

Chamical Chrgalgt Ciral R Oyl ABEarptlan Abgarbad RID far Darmal” Fommry Cuornbened RALy Targel Srgan(#)
of Pobartien Subicheeanic Effic [incy Tarpet Lincertalntydladibying
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_ {MMDDITYYT)
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eira oy ol i L i [ T QE-02 [ rgdgday T TOEDZ | mghgoay ] T Lww [~ 10001 1 A5 | aiamE
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Baramninalbrecarm nA A Fath WA hb, A, il HE T T, P,
Ean.zmnjugﬂm:-a . Ma e iy 1 _ (Y] MA A, Ma L ;T LA, ha
Bergoioiilioeanthene | N& k& Ha_ NA Ha N4 N& Ha NA HA
Derwmid. b imrgtenn' Chrgreg LT Tk gLay 1 NIEO7 mofhday Hadray OO RIS IR ]
Ea-n.zmll.'lﬂwrfrr.hinu [T} BT [Ty [T A Ma MA M [ A
His(2-piihesyohihakle Cheon,_ 2 pEn2 kgl 1 ZLEQY My [ [ECog] RIS vt
Sy toa [ [ b by A A N, A, [
Abanzsiel pnircacons | T, WA P WAL 1o, A A WA, HA, rA
Gohyghinaair Gheon__ | BDE4D kgAY 1 W gy Bady v gl A B LTS
iTelhy uhtha ain o WA l_" & __ ha b T, A i T4, HA. [
S rbn g pflwiaie [T Ghonr VGEA1 | mowgiay 1 VDT | emgipday | (= Toon RIS LT
1 LT - J -
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Fdumn LT Chron © 10E=30 ragligaday - i T 05 =] Wk T3y W 103 oE Ty 1023006
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TAELE 5.2
MON-CANCER TOXICITY DATA, -- INHALATION

SITE 23 -STORM SEWER

MEB-NLOM, GROTON, CONNECTICUT

Chemilzal C hronkes Inhalatien R Extrapolated RDF' Brirmary Lomhbingd RFZ : Targat Qrganis)
ol Poteatial Subghranic Targut UncertalntyiModitying
Concem L'y ) Units Yaluw itrlyy Trganis) Factors Sourteeh Dataga)
{MATDTY Y]
Wil plile Qvganic Compgunds
Elmchlomthana [ crome [ zaeo1 | mwe® T BOE£? [ (moregidayt | Lrear ™ T umepaw | Hodtiaer
| Sarnlvolalile Organic Compounda
[renzwalanibacana A b, Hi. A WA HA ha b Hik,
[[eenzotapyane HA M HA KA bkt Na_ ha, NA by
[[Eenzeib Muarar inene HA M M N4 '™ hd, BA HE, A
e ZOEn. Do e e L1:% LY HA Ma M, Mgy B [ N
Eenyahilllcrantang NA NA HA HA hA KA A NA Sa
{[:si2-E hmeagiphmatale HA hth bk HA HA HA bod, heA, riA
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ATTACHMENT A.4
TABLES FROM QUARTERLY UNDERDRAIN METERING PIT SAMPLING
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ATTACHMENT A.5
RISKS BASED ON QUARTERLY UNDERDRAIN METERING PIT SAMPING RESULTS
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EXPLOSVEE POINT CONCEMTRATION SUMMARY

TABLE 3.1.RME

REASOMNABLE MAXIMUK EXPOSURES - UNDERDRAIN METERING PIT
MEB-NLAN, GROTON, CONNECTIGUT

L
Scenario Timeaframe: Current uture
KMedium: Groundwalet
Expasure Medium: Groundwalar

Maximum
Expuoture Paind Chemical of Units | Ardthmetic| 25% WUCL | Concentrafion Exposure Point Concentration
Fotantial Coneern Mean [{Clistibutionyt [Qualifier) Value Units Statnstic Rationale

Sila 23 Bromodichloramethans uglL .26 1] 0.aJ 0.2 uglL Mazimum Detectad Conoeniratian {2
Chlorafosm gL .81 [ 3 - ugiL Marimurn Detacled Cancenialion RN
Tetrachloraeiheng ugil on {1 0.4 04 ugiL K animum Detecled Concendration [£1
Tnchlaroglheng ull (2.4 1] 054 a% uglL Mawimurm Delecled Conaeniration 121
i-Kegtyinaphthaiens ugil 020 i1 0.5 J 14892 il Maximum Detocted Corcentraticn 123
2-Mathyinaphihaleng ugl b2 4l 1.1 06 ugiL Kaximum Detected Concenlration (2.4)
Benzafalanthracene gl 15 (1] 1.4 .51 uaiL Waximum Detecled Concenlrat:on {2.3)
Benzt(aipyrens ugfL 013 1] 0.3%.J (.225 ugil Maximum Detected Concentraticn 2.3
{Benzo(h)uoranthens ugiL o1t [ 0Gd ) 0 2335 ugil Maximum Detected Concentralion [2.2]
BenzolkHiucrantheng ugiL .18 (1) 053d 0.315 gL Maximum Delecied Goaceniralion [2.3)
Dibenzola.hanihracens ug'L 0 13 0.14 ) 0.12 ugle Maximum Dralecied Concentration [2.3}
Herachlorobenzens ugi 034 [1; 1.2J 0.65 ugil Maximum Detecled Concentralion [2.2]
Irdanog 2 3-caypy tore uey'l 012 {i} [ 016 Ll Waxirtum Detectad Cancantraln {2.3]
Maphihalene - Lyl [ i1 1. C.55%2 uGil | Maxirum Deteclet Cancerntralion [2.3]
| A umisurn uglL 164 _ [1} 473 322 uyl Maxirmum Detacled Cancantralion (2.3
| Atsert e ugiL 5.1 {1} 13.9 134 Lyl Maxirrsern Datected Cancentration 123
ITon gL 23933 [1) FOBGA TO500 gl Maximurn Dhelecied Cancentralion 12]
Mangaresa ugiL Ta8 {1} BEA B45 gl Maxirmum Datacied Cancentration [2.3]
Vanadium ”E‘"" 1.2 113 ar a7 UEJ'_L Maximurn Celecled Conceniralion [F

For non-datects, 1,2 sarmple quantiaian fimil was used as a praxy concentration.
J - Estimated value.
1 - There wera an insufficent number af samples (o calewlats disinbution statistics.
2 - There ware only four rounds of results which is insufficient to caloulate & temporal average, therefgre The maximum datecied cancentration is used a5 the exposurs point concentration
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HSB-HLON, GROTON, CONNECTICUT

TABLE 4.5
INTERMEDIATE VAR IABLES FOR CALCULATING DAEVENT)
SITE 23 - UNDERDRAIN METERING FIT

Ml

Chemilcal of Cermal Absorption FA Kp Tlewwnl} Tau T™ B

Faotentlal Concermn Fracticn (soil] Yalue | Walue | Units Value |  Units Yalun | Units Value | Units Walue |
Volatile Organic Coampounds _ o _—
Promodichloromethane = J _Crgundwigter | MNa ] 1 | _46e-Q3 orihr (11 __hr - B.BE-N hr R hr 2.2E-02
Chiorglgrm GErourdwae: Ha, 1 BEE-0F | omfw N hr S4E-71 hr 1.3E~00 hr Z.8E-02
Telrachiorehens Groundwaler 48 1 3IE-0Z et 13 ht 8 1E-1 hr 2.2E~Q0 hr 1.7E-1
Trich!oraelheny Grawdwaler NA 1 1.2E-02 crihr (11 hr B.HE-04 hr 1.4E +CH) nr L LE-D2
Semivglalita Organic Compounds R — o
1-Methnaphibalene G rowngwialer MN& 1 91E-B2 Cmihr ) nr &.EE-I hr 1 BE+00 h* 4.2E-M
2-MWalhyinagnthalgng Grouwaler 48 1 8.9E-02 omihr [ hi G GE-QT hr 1.G6E«Q0 14 4.1E-M1
Benzeﬂamnlnranenejj G roundwalar MHa M, MNA MHa MNa HA MNA HA HA, MA M,
Eanzofaipyteny ' Groundwater NA MHA M, NA, NA A A A, MA A WA
Henrod billyaranthens’™ |___ Gioundwaler Mo MA MA, ha, Ma, M A, Ha MA, A MA
Eanmﬂ_k]flubranl’huncu" Groundwaier MNA MA Na MNA MNA MA kA HNA B, MAY N,
Ciberzolahjanhracene! (3 roantwalar L MA A, Ma P& Ha MNa HA M [ WA
‘Hexachlorgbenzing (3 o valar MA 0.0 1.3E-1 cmihr 1 hr 4 JE 0] hr 1 GE+01 b A.7E-M
Irdengl1 2 3 od)pyreoe’ | Grgaanchwater M s MA MA HA HA WA A HA M M
Raphthalgns Grounchaster A 1 4,TE-02 cmihr 11] hr S.BE-O1 hr 1B+ 00D rir 2 RE-1
inorganiza
Alurminum Cirounchatar HA, 1 1.0E-93_|  cmfhr 1] hr | ha HLA Ha M WA
Ay sanic Groundwatar N 1 1.0E-03 cmhr 1 hr Bl& M, HA My NA
Irzn Grourdwaler N 1 Y.0E-02 Lullyy 1 hr M M Ny NA e
Maganeze Greiindwaler kA b 1.0E-03 oihr 13 hr NA NA LY NA [
ansdg . - | GErqundvmier Ma 1 1t eE-03 cmihe (1 nr NA MNa NA MNA& M
MNoles,

Al va'ues fram EFPA' Risk Assessmont Gudancy for Suourune Yoluma 1: Human Heahh Evaluanon Manual {Par E, Supplererlal Gu.dance far Dermal Risk Assessmenl) Fing!, July 2004,
1 - Tomra #5 & urs for Lhe consiroction worker and 025 hours foe i chidd arvd adull resigdent,
2 - RAGE Pan E recammends thal dermal axposures 13 PAHs in watar should nol be quarial vely @wauaied n the risk assessmeant
* = Tima Lo Ruach Skeady-Stae

& = Fraclhon Absorbed Water

Kp = Dermal Permea ity Copficent of Camgaumd in water

Tiewent] = Event Duranan
Terd < Ly Tirmra

B = Cimen=ioniess Ralyo ol the Permeakylity Coeticien of A8 Compound Through (e
Siratum Corneum Relative 10 115 Parmeapl 1y Coeflicient Acress the Viable Epdermis
MNA = Mot appli catde.

(
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TABLE 51
NON-CANCER TOXICITY DATA — DRAL/'DERMAL
SITE 33 - UNOERQRAAIN METERING PIT SAMFPLING

NSBE-MLON, GROTON, CONNECTICUT

-
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TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION
SITE 23 - UNDERDRAIN METERING F|T SAMPLING
NEEB-NLON, GROTON, CONNECTICUT

Chamlcal Chronlcs Inhalatlan RIC Extrapalaled RID™ Primary Combined RIC - Target Drgan(al
of Palantial Suehranic Targel UrncgriaintyiModitying
ConceTm Valur Unlta Value Units Organ(a) Factora Sourcale] Dalalg)
[MMDOTYYY]
Fvolatile Grganic Gompounds
lﬂrnmcdl:h!arof':ﬂlhann HA NA NA NA NA BA Kb N NA
Shiloralarm MNA L1 A NA MA A, A kA, A
[Tetrac hlaraaihene Crroneg 2.8E-01 i S.0E-Q2 [mykgiday) Livar MWa USEPA 1P 11 12007
mhloraghane I hrgriee 1 5E-57 mgim3 1.0E-02 (mg'hoiday] Lwer, ChE Ma, USEPA[1} 200
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